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PREFACE. 


TH  E  following  letter  was  written  in 
confequence  of  a  dilference  in  opi¬ 
nion  among  the  members  of  a  committee 
(of  which  I  had  the  honour  to  be  one) 
appointed  by  the  Royal  Society,  at  the  in- 
flance  of  the  Board  of  Ordnance,  to  con- 
fider  of,  and  propofe,  the  beft  method  of 
fecuring  his  Majejiy  s  magazines  of  gun¬ 
powder  ^xPurfleet  from  accidents  by  light¬ 
ning. 

The  fubjedl  of  that  difference  was  this: 
whether  the  metal  propofed  for  Condudtors 
to  thofe  buildings,  Ihould  be  pointed  at  the 
top  or  not, 

A  Queftion,  in  my  judgment,  of  conii- 
derable  importance,  as  the  quantity  of 
powder  lodged  in  thofe  magazines,  is  in 
general  fo  very  great,  that  Ihould  any  ac¬ 
cident  happen,  from  an  improper  conflruc- 
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tion  of  fuch  Conductors,  the  moft  fatal 
confequences  might  enfue. 

I  therefore  thought  it  behoved  the  com¬ 
mittee  to  be  extremely  cautious  in  recom¬ 
mending  any  apparatus  that  was  expofed  to 
the  hajl  hazard.  And  being  myfelf,  from 
experiments  and  obfervations,  thoroughly 
fatisfied  of  the  impropriety  of  pointed 
Conductors,  either  in  that  or  any  other  cafe., 

I  did  not  fcruple  to  objeCt  to  the  method 
then  propofed  ;  giving  at  the  fame  time  my 
reafo7is  to  the  comtnittee  for  fo  doing.  But 
yet,  not  without  offering  another  method, 
which  I  believe  is  far  lefs  liable  to  ob¬ 
jections. 

Idle  reafons  for  propoling  another  me¬ 
thod,  and  the  advantages  to  be  expeCted 
from  it,  are  fully  explained  in  the  following 
letter,  which  1  took  the  liberty  of  addref¬ 
ling  to  Sir  Charles  Frederick,  as  a  member  ' 
of  the  Royal  Society ;  who  communicated 
the  fame  to  Dr.  Maty,  the  Secretary :  wherein 
he  expreffed  the  wifh  of  his  majefty’s 
Board  of  Ordnance  to  obtain  every  light 
relative  to  the  beff  method  of  conftruCling 
Conductors. 
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PREFACE.  . 

Thefe  letters  being  read  at  the  Society, 
part  of  the  committee.^  at  the  next  meeting 
of  that  learned  body,  fignified  by  a  letter, 
which  was  afterwards  tranfmitted  to  Sir 
Charles  Frederick,  their  adherence  to  their 
former  opinion.  But  without  fummoning 
the  reft  of  the  committee,  for  the  reconft- 
deration  of  this  matter ;  without  entering 
into  any  reafons ;  or  without  throwing  any 
more  light  upon  the  fubje£l. 

However,  apprehending  the  following 
paper  will  not  appear  in  the  Philofophical 
Tranfadiions  for  fome  months.^  and  con¬ 
ceiving  the  nature  of  the  fubjedt  to  be  of 
too  much  coirfequence,  at  this  particular 
time  *,  to  admit  of  delay,  I  am  defirous  to 
take  the  earlieft  opportunity  of  laying  it 
before  the  public,  together  with  fome  adcli- 
.  tional  notcs.^  Me,  which  I  think  are  material : 
fubmitting  the  whole  to  the  judgment  of 
thofe  verfed  in  this  part  of  philofophy  ; 
who  will,  I  am  perfuaded,  beftow  on  it  all 

^  See  the  letter  from  Sir  Charles  Frederick,  which  exprefies  a 
defire  to  have  the  letter  read  as  foon  as  it  could  be  done  with  conve¬ 
nience  j  it  being  on  a  fubjedl  very  interefting  to  his  majefty’s  Board 
4)f  Ordnance, 


the 


PREFACE. 

the  conhderation  and  attention  that  I'o  im¬ 
portant  a  fubjedt  deferves. 

It  is  with  regret  I  find  mylelf  obliged 
to  differ  from  one  who  has  lb  much  merit 
in  eledtric  enquiries  as  Dr.  Franklin.  But 
I  truft  that  no  man  of  candour  will  be 
offended  with  my  entertaining  and  expref- 
fing  my  own  thoughts ;  efpecially  in  a 
matter  of  fo  much  confequence. 

I  have  been  favoured  with  a  letter  on  this 
fubjedt  from  one  of  the  committee,  Edward 
Delaval,  Efq.  which  he  has  given  me  leave 
to  infert  in  this  publication. 

B.  Wilson. 


To 


To  Dr.  Ma  TY,  Secretary  to  the 
Royal-Society. 

S  I  Rj  Berkley-Square,  Dec.  lO,  1772= 

Having  received  the  inclofed  letter, 
I  beg  the  favour  of  you  to  lay  it 
before  the  Royal  Society  as  foon  as  you 
conveniently  can ;  for  as  it  is  on  a  fubjedt 
very  interefting  at  prefent  to  his  majefly’s 
Board  of  Ordnance,  in  regard  to  powder 
magazines,  we  heartily  wifh  to  obtain  every 
light  relative  to  the  beft  method  of  con- 
ftrudtins:  Condudlors. 

O 

I  am,  S  I  R, 

Your  obedient  humble  fervant, 
Charles  Frederick. 


CONDUCTORS 


To  Sir  CHARLES  FREDERICK, 


&c.  &c. 


S  I  R, 


OUR  ftatlon  as  Surveyor-Ge¬ 
neral  of  the  Ordnance  being 


fuch,  as  makes  the  fubjedl  of  this  paper  particularly 
interefting  to  you,  I  prefume  an  apology  for  this  ad- 
drefs  will  be  wholly  unneceffary. 

Upon  an  application  of  the  Board  of  Ordnance 
to  the  Royal  Society  in  July  laft,  a  Committee  was 
appointed,  to  conlider  of  the  propereft  method  for 
fecuring  the  Magazine  at  Purjleet  from  mifchief  by 
lightning  f  which  Committee  reported  to  the  Coun¬ 
cil  of  that  learned  body  what  they  thought  necef- 
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fary  to  be  done  upon  that  occafion.  The  Council 
afterwards  tranftnitted  to  the  Board  a  copy  of  that 
report,  together  with  another  paper  written  by  iny- 
felf  in  confequence  thereof. 

For,  during  the  confideration  of  that  bufinefs, 
fome  doubts  having  arifen  in  my  mind,  with  regard 
to  the  propriety  of  points^  which  were  propofed  to 
terminate  the  top  of  each  condud:or ;  and  thofe 
doubts  being  founded  upon  experiment?  and  ob- 
fervations,  I  could  not  confidently  fubfcribe  to  that 
report,  nor  fupprefs  my  opinion  on  a  fubjedl  of 
fuch  importance. 

Whatever  may  be  the  fentiments  of  others  re- 
fpeding  thofe  doubts,  yet  they  being  the  refult  of 
my  mature  confideration,  I  thought  it  my  duty  to 
propofe  them  to  the  Committee;  and  further  to 
‘exprefs  my  dijjmt  in  writing  to  that  particular  part 
of  their  report :  giving  at  the  fame  time  fome  of 
the  principal  reafons  for  fuch  diflent,  and  referring 
them,  for  further  fatisfadion  on  this  fubjed,  to  a 
letter  which  is  already  publiflhed  in  the  Tranfadions 
of  the  Royal  Society. 

As  that  diffent  is  the  origin  of  this  paper,  a  copy 
of  it  is  here  inferted. 

I  diflent  from  the  report  above,  in  that  part 
only  which  recommends,  that  each  Condudor 
fhould  terminate  in  z  point. 

My  reafon  for  diflenting  is,  that  fuch  Con- 
dudors  are,  in  my  opinion,  lefs  lafe  than  thofe 
which  are  not  pointed.. 
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Every  point,  as  fuch,  I  confider  as  Jhllkiting 
the  lightning ;  and,  by  that  means,  not  only 
contributing  to  tncreafe  the  quantity  of  every 
adlual  difcharge,  but  alfo  frequently  occafioning  a 
difcharge  where  it  might  not  otherwife  have  hap¬ 
pened. 

If  therefore  we  invite  the  lightning,  whilft  we 
are  ignorant  of  what  the  quantity,  or  the  effedts 
of  it,  may  be,  we  may  be  promoting  the  very 
mifchief  we  mean  to  prevent. 

Whereas,  if  inftead  of  pointed,  we  make  ufe 
of  blunted  Condudlors,  thofe  will  as  elFedtually 
anfwer  the  purpofe  of  conveying  away  the  light- 
ning  fqfelyi  without  that  tendency  to  increafe  or 
invite  it. 

My  further  reafons  for  difapproving  of  points^ 
in  all  cafes  where  Conduftors  are  judged  necef- 
fary,  are  contained  in  a  letter  alluded  to  above, 
which  is  addrelTed  to  the  Marquis  of  Rocking¬ 
ham,  and  is  publiihed  in  the  Ph.  Tr.  voL  54. 
p.  247. 

There  are  other  reafons  alfo  which  I  have  to 
offer,  for  rejeiling  points  on  this  particular  oc- 
cafion,  and  which  were  mentioned  at  the  Committee. 
Thofe  I  fliall  lay  before  the  Royal  Society  at 
another  opportunity,  for  the  benefit  of  the  pub¬ 
lic.” 

B.  Wilfon. 

Royal  Society  rloufe, 

Auguft,  1772. 
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Agreeable  to  the  declaration  at  the  end  of  the 
above  diffent,  I  thall  now  proceed  to  offer  my  fur¬ 
ther  reafons  for  objefting  to  pointed  Conductors. 

Experience,  which  is  our  befl:  guide  in  all  phy- 
fical  inquiries,  but  particularly  in  eleCtrical  ones, 
every  day  convinces  me,  that  we  know  but  little 
of  that  fubtile  fluid  which  operates  fo  fecreth\  and 
at  the  fame  time  fo  powerfully,  upon  the  earth  and 
its  atmofphere.  I  confefs  that  I  am  even  now  lefs 
acquainted  with  the  principle  of  its  aClion  than  I 
thought  I  was  twenty  years  ago.  The  fmallejl  dif¬ 
ferences^  in  the  circumftances  of  our  experiments, 
frequently  caufing  very  material  differences  in  their 
refults.  And  perhaps  no  one,  who  has  not  applied 
his  mind  clofely  to  inquiries  of  this  kind,  could 
conceive  how  the  pointing  a  piece  of  metal  or  not 
fhould  make  any  material  difference  in  the  experi¬ 
ment. 

The  eledlrician  has  it  always  in  his  power  to  con¬ 
vince  any  one  of  the  faCl,  who  through  inexperi¬ 
ence,  may  be  inclined  to  entertain  the  leafl  fcruple 
about  it.  For  even  from  thofe  experiments^  to  which 
it  was  thought  proper  to  appeal  at  the  Committee, 
it  appeared,  that  the  difference  in  the  effeCts  upon 
this  fluid,  between  pointed  and  blunted  metal,  is  as 
12.  to  I. 

A  Thunder 

^  The  experiments  were  contained  in  a  paper,  which  Dr, 
Franklin  produced  and  read  at  the  Committee.  There  was  no 
doubt  declared  by  any  one  of  the  Committee,  at  the  Time,  of 
the  difference  in  the  effe(Sts  between  pointed  and  blunted  metal 
being  as  12  to  i.  I  had  myfelf  indeed  experienced  even  a  greater 
difference.  And  one  principal  caufe  for  it,  I  apprehend,  might  be  a. 

difference 
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A  Thunder  cloud  therefore,  according  to  the 
above  experiment  and  inference,  the  circumftances 
of  it  being  fuppofed  to  be  nearly  limilar  with 
what  is  called  the  Prime  Condudlor  in  thofe  ex¬ 
periments,  if  it  adled  at  i2oc  yards  diftance  upon 
a  point,  would  require  a  blunted  end  to  be  brought 
within  the  diftance  of  loo  yards;  and  beyond  thofe 
limits  would  pafs  over  it  without  affedling  it  at  all. 
On  this  occafion  permit  me  to  obferve,  that  the 
longer  the  Conductors  are  above  any  building,  the 
more  danger  is  to  be  apprehended  from  them ;  as  they 
will  in  that  cafe  approximate  nearer  in  their  effects  to 
thofe  that  are  pointed.  And  that  is  one  reafon,  why  I 
was  not  for  advifing  the  propofed  Conductors  at 
Purfeet  to  be  fo  high  as  fen  feet  above  the  maga¬ 
zines  ;  and  more  particularly  upon  that  building 
called  the  Board-houfe^  which  ftands  confiderably 
higher  than  the  magazines  themfelves. 

But  before  we  advance  farther  into  this  fubject,  it 
may  be  proper  to  fhew  the  reafons  for  introducing  a 
pointed  apparatus,  when  the  experiment  upon  light¬ 
ning  was  firft  propofed :  what  good  confequences 
were  derived  from  that  experiment ;  and  why,  upon 

further 

difFerence  in  the  fharpnefs  of  the  point  I  employed.  For  it  ought 
to  be  underftood  in  thofe  nice  experiments,  and  which  I  do  not 
find  has  hitherto  been  noticed  by  any  one  in  thefe  refearches,  that 
a  mechanical  point  is  an  indeterminate  exprejfion  ;  as  fuch  points 
may  differ  greatly  in  the  degree  of  fharpnefs,  according  to  the  na¬ 
ture  of  the  material,  and  the  ability  of  the  workman  who  forms^ 
them.  And  a  very  fmall  difFerence  in  thofe  refpedts  will,  it  is  well 
known,  make  a  confiderable  difFerence  in  the  efFeils  upon  this, 
iuid,  when  they  are  oppofed  properly  to  any  body  that  is 
trihed. 


further  experiments  and  obfervatlons,  fuch  points 
ought  now  to  be  laid  alide  :  when  our  intention  is 
not  to  make  electrical  experiments^  but  by  the  means 
of  Conduftors,  to  preferve  buildings  from  the  danger¬ 
ous  effects  of  lightnings 

Dr.  Franklin,  in  his  conjeftures,  that  lightning 
and  eledlricity  were  one  and  the  fame  fluid,  confi- 
dered  how  he  fhould  invite^  or  bring  down  and  coi¬ 
led  the  lightnings  fo  as  to  make  experiments  upon 
it. 

And  he  concluded  from  obfervatlon,  that  the 
likelieft  method  would  be,  to  make  ufe  of  fuch  an 
apparatus  for  the  purpofe,  as  was  mofl;  fufceptible 
of  eledlric  efFedls  ;  or,  in  other  words,  fuch  an  ap¬ 
paratus  as  would  receive  the  eledlric  fluid  with  the 
greatefl:  eafe. 

Repeated  experiments  taught  him,  that  metals 
had  the  property  of  receiving  that  fluid  with  more 
eafe  than  other  fubftances. 

He  alfo  learnt,  from  the  like  experience,  that  me¬ 
tals,  by  being  pointed^  were  rendered  ftill  more  fuf¬ 
ceptible  of  receiving  it. 

And  therefore  he  propofed  an  experiment  to  be 
try’d,  whether  it  was  not  in  our  power  to  invite,  or 
bring  down  the  lightning,  by  an  apparatus  confifling 
of  an  eledric  fand^  and  an  iron  rod  20  or  30  feet 

in  length,  riling  upright  from  the  middle  of  the 

fland,  and  at  the  top  terminating  in  a  very  Jharp 
“  pointd  This  apparatus  was  recommended  to  be 
put  upon  fome  high  building,  with  the  exped:ation, 
that  if  a  thunder  cloud  fhould  happen'  to  pafs  near 
this  apparatus,  fome  quantity  of  lightning,  dcpofited 

therein. 
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therein,  would  probably  be  collefted  In  the  rod,  by 
means  of  the  very  JJ:arp  pointy  and  the  eledlrical Jiand 
at  the  foot  of  the  rod. 

That  this  contrivance  anfwered  the  end  he  firfl 
propofed,  we  have  had  fufficient  evidence. 

And  it  is  no  wonder,  if  after  this  great  difcovery, 
we  find  him,  and  other  eleftricians,  purfuing  new  ex¬ 
periments  of  this  kind,  and  railing  thofe  points  higher 
into  the  air,  to  colledl  ftill  greater  quantities  of  that 
fluid  which  occafions  lightning.  Nor  need  we  be 
furprized,  after  knowing  that  lightning  could  be 
brought  down  from  the  heavens  by  fo  fimple  an 
apparatus,  and  after  experiencing  its  fubtile  effedls  to 
be  fimilar  to  the  eledlric  fluid,  that  the  Americans 
and  others,  upon  Dr.  Franklin’s  recommendation, 
adopted  the  principle  of  fecuring  their  buildings 
from  its  mifehievous  effeds,  by  railing,  above  their 
houfes,  rods  of  iron  very  jharply  pointedy  and  applying 
wires  from  the  lower  ends  of  thofe  rods,  down  the 
outfide  of  their  houfes  to  the  ground. 

But  though  there  appeared  many  arguments  at 
that  time  in  favour  of  fuch  Condudors,  yet  expe¬ 
riments  and  obfervations  at  laft,  induced  Dr.  Franklin 
to  alter  his  opinion  in  refped  to  thofe  wires ;  and  ta 
fubftitute,  in  their  place,  rods  of  iron  ;  ftill  retaining 
the  principle  of  having  the  rods  at  the  top  Jharply 
pointed.  And  many  of  the  Americans,  as  well  as 
Europeans,  approved  of  the  alteration,  as  appeared 
afterwards,  from  conftruding  their  Condudors  ac¬ 
cordingly. 

About  that  time  great  attention  was  given,,  and 
many  new  experiments  were  made,  in  confequence 


t  ^  ^ 

of  the  frequent  dangerous  efFcdls  which  lightning 
was  obferved  to  produce  in  fome  valuable  buildings, 
by  rending  and  dafliing  to  pieces  very  large  ftones, 
and  timbers,  which  were  connedled  together  by 
cramps  and  bars  of  iron  ;  and  at  other  times,  break¬ 
ing  and  melting  part  of  thofe  rods,  and  fometimes 
exploding  wires^  even  of  a  confiderable  thicknefs,  like 
fo  much  gunpowder. 

From  careful  obfervations  of  thefe  extraordinary 
appearances  produced  by  violent  fhocks  of  lightning  ; 
and  upon  making  other  experiments  relating  to  a 
certain  refifting  power  /«,  or  upouy  all  bodies,  which 
appears  to  adl  againft  the  attacks  of  lightning,  as 
well  as  againft  the  eledtric  fluid  5  philofophers  were 
enabled  to  aflign  the  reafon,  and  it  is  apprehended 
upon  a  folid  foundation,  why  Condudtors  ftiould  be 
made  of  metaU  in  preference  to  all  other  materials :  as 
the  power  of  relifting  fuch  attacks  is  lefs  in  metals, 
than  in  wood,  brick,  ftone,  or  marble. 

And  that  this  reliftance  might  be  the  more  Ample 
and  uniform,  it  appeared  moft  eligible  to  have  the 
Condudlors  made  of  one  continued  piece  of  metal  only ^ 
and  of  an  equal  diameter  throughout.  But  what  that 
diameter  ought  to  be,  depended  upon  other  circum- 
flances,  fome  of  which  are  taken  notice  of  in  a  for¬ 
mer  paper  referred  to  above,  which  I  laid  before 
the  Royal  Society. 

By  this  hiftorical  Iketch,  we  fee  the  propriety  of 
Dr.  Franklin’s  introducing  points,  and  the  advantage 
philofophy  has  derived  from  them :  by  afeertaining 
that  lightning,  and  eledlricity,  are  one  and  the  fame 

fluid  : 
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fluid :  which  appears  to  be  diffufed  every  where,  at 
leaft  upon  this  earth  and  in  the  atmofphere. 

But  fince  this  important  fad:  has  been  difcovered, 
and  repeated  experiments  had  taught  us,  that  we 
have  it  in  our  power  to  colled  that  fluid  which  oc- 
cafions  lightning  ^  this  manner  of  invitation,  viz. 
by  ufing  points,  ought,  in  my  opinion,  to  ceafe 
Becaufe  a  greater  quantity  of  lightning  than  we  have 
yet  experienced,  may  chance  to  attack  us. 

For  we  are  fo  far  from  knowing  how  great  the 
magazine  of  lightning  may  be  in  the  atmofphere, 
or  in  the  earth,  when  it  is  ready  to  difcharge  itfelf, 
either  by  one,  or  more  explofions,  that  we  are  igno  '■ 
rant  even  of  the  quantity  a^ually  difcharged,  whenever 
-any  ftroke  from  lightning  vifits  us. 

Nor  can  the  ableft  philofopher  fix  the  limits  of  the 
greateji  difcharge  that  may  pofllbly  happen. 

Seeing  then  how  vain  it  is  to  look  for  any  thing 
like  abfolute  Secimty  in  all  cafes ;  it  furely  behoves 
us  to  proceed  %vith  caution  :  and  it  is  for  that  reafon 
I  have  always  coniidered  pointed  Condudors.  as 
being  unfafe,  by  their  great  readinefs  to  colled  the 
lightning  in  too  powerful  a  manner.  And  left  the 
Condudors,  without  fuch  points,  ftiould  be  too 
flender  for  very  violent  attacks,  in  places  of  great 
confequence,  I  have  always  recommended  the  ha¬ 
ving  them  above  four  times  larger  in  diameter,  than 
what  are  commonly  made  ufe  of*f*  To  the  end  that 
our  fecurity  may  be  the  greater,  by  opening  a  larger 

B  p  all  age 

Unlefs  where  the  ele61rician,  like  profejjor  Rtchmann,  (who  was 
killed  by  it,)  at  hi%  own  hazard,  chafes  to  make  further  obferva- 
tions  on  lightning. 

t  This  was  the  cafe  with  St.  Paul’s  Church,  when  Conductors 
were  recommended  for  that  building. 
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paffage  for  any  extraordinary  difcharge ;  and  fo  far 
leffening  the  danger  to  be  apprehended  from  it. 

I  ought  not,  in  this  place,  to  omit  taking  notice 
of  a  paper,  containing  fome  further  experiments 
and  obfervations,  which  was  produced  at  the  Com¬ 
mittee,  to  fhew,  among  other  things,  that  pointed 
metals  were  more  difpofed  to  receive  the  lightning, 
by  virtue  of  a  repelling  principle  in  lightning,  as 
well  as  in  the  eleftric  fluid,  which  ailed  upon  the 
natural  qua^itity  of  the  fluid  contained  within  part  of 
the  metaX  to  a  confiderable  diftance  from  the  pointy 
caufing,  if  I  may  be  allowed  the  expreflion,  a  kind  of 
vacuum  therein. 

So  far  from  difputing  this  philofophy,  I  readily 
admit  the  fail. 

But  I  am  afraid,  every  attempt  to  prove  that 
pointed  Conduilors  may  be  fo  difpofed  to  receive 
this  fluid  more  readily,  at  the  point,  will  not  mend 
the  argument  in  the  leafl  ^  becaufe  the  more  we 
lelTen  the  power  of  refilling,  (even  fuppofing  the 
whole  Conduilor  in  that  flate)  the  more  we  increafe 
the  power  of  invitation. 

In  regard  to  other  experiments,  with  loch  of 
cotton  which  are  ailed  upon  in  a  particular  man¬ 
ner  by  the  appofition  of  points  ;  and  the  conclu- 
fions  drawn  from  thence,  in  favour  of  pointed  Con-- 
dudlors^  as  caufing  fimilar  effeils  upon  the  frag- 
mentSy  or  fmall  clouds ^  which  hanging  below  the 
thunder  clouds^  have  been  fuppofed  a  kind  of ftepping 
fiones  for  the  lightning  to  pafs  upon  towards  the  earthy. 
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fuch  pointed  CondiiBors  being  fuppofed  to  occafion 
thofe  fragments  to  retire  up  into  the  cloud  from  whence 
they  were  fufpended  ;  and  on  that  account,  to  prevent 
a  flroke  from  lightning,  which  might  otherwife  have 
happened.  I  fhall  for  the  prefent  wave  entering  into 
this  philofophy,  as  I  could  wifh  the  conjefture  to 
be  reconjidered  \  becaufe  I  apprehend  it  is  liable  to 
many  objeftions,  which  to  enumerate  would  carry 
me  beyond  the  proper  bounds  of  fuch  a  paper  as 
this.  However,  if  the  fame  opinion  ftiould  be 
again  offered,  and  brought  in  argument,  it  may  be 
worth  while  to  enter  more  deeply  into  the  enquiry. 

If  thofe  gentlemen,  who  argued  at  the  Committee 
for  the  necejjity  of  points^  could  have  made  it  appear, 
that  fuch  points  draw  off,  and  condudl  away,  the 
lightning  ifnperceptibly  and  by  degrees,  without  caufing 
any  explofi072,  during  a  thunder  ftorm,  (which  feems 
to  have  been  once  the  opinion  of  Dr.  Franklin)  I 
fhould  readily  have  fubfcribed  to  their  report. 

But  experience  fliews  us,  that  the  fafl:  is  other- 
wife,  there  being  many  inftances,  where  violent 
explofions  of  lightning  have  happened  to  Condudtors 
that  were  fharply  pointed.  And  three  in  particular, 
the  accounts  of  which  are  inferted  in  a  publication 
of  Dr.  Franklin’s  where  the  points  were  dijjipated, 
cr  dejlroyed,  and  a  fmall  part  of  an  iron  rod  melted 
next  the  points  of  one  of  them  :  and  alfo  at  the 
feveral  crooked  ends  of  the  rods  below,  where  they 
were  hooked  on  to  each  other,  and  formed  the  Con¬ 
ductor  belonging  to  Mr.  Maine  in  North  America. 
But  as  thofe  letters  are  long,  and  contain  feveral 

B  2  other 

*  Dr.  Franklin’s  Experiments,  page  394,  416,  417,  5cc.  Ex- 
tra6ls  from  which  are  in  the  Appendix  of  this  publication. 
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other  curious  fads,  I  fhall  referve  them,  togethei 
with  fome  further  obfervations  upon  the  nature  and 
power  of  that  rejijling  principle^  which  is  found  to 
adt  fo  fenfibly  againft  the  attacks  of  the  eledlric  fluid, 
or  lightning,  to  fome  future  diflbrtation. 

There  is  no  building,  that  I  know  of,  more  ex- 
pofed  to  this  kind  of  danger,  than  the  Eddyjione 
Lighthoufe^  as  it  ftands  upon  a  rock  in  the  fea,  fe- 
veral  miles  from  land.  The  fixing  of  a  Condudlor  to 
that  building  was  thought  highly  proper ;  and  the 
fixing  of  a  point  upon  it,  as  highly  improper.  It 
was  therefore  refolved  upon  to  put  up  a  Condudlor 
without  a  point,  that  no  more  lightning  might  be 
unneceflarily  folicited  to  the  building ,  and  that  all 
the  lightning,  which  accidentally  fell  on  it,  might 
be  conveyed  away  without  injuring  it.  This  Con- 
dudlor  was  fixed  twelve  years  ago,  and  the  building 
has  fince  received  no  injury  from  lightning 

There  is  another  edifice  of  great  confequence,  I 
mean  St,  Paul's  church,  which  ftands  much  expofed, 
from  its  height,  to  accidents  by  lightning.  The 
Dean  and  Chapter,  of  that  cathedral,  thought  it  aa 
objedl  deferving  the  ferious  attention  of  the  Royal 
Society.  A  Committee  was  therefore  appointed,  in 
confequence  of  their  application  5  and  proper  Con- 
dudlors  were  put  up  in  the  feveral  places  where 
they  were  thought  necelTary,  from  the  top  of  the 
Lanthorn  to  the  Sewers  under  ground.  And  not- 
withftanding  particular  care  was  taken  to  have  the 
additional  metal,  either  of  a  confiderable  diameter,. 

GIT 

^  N,  B,  A  former  building,  erected  for  the  fame  purpofe  upoiii 
tlds  rock,  was  fet  on  hxe  by  lightning. 
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or  an  equal  quantity  of  it  formed  into  other  fhapes, 
for  the  conveniency  of  the  feveral  places,  yet  part 
of  thofe  Conduftors,  confining  of  iron,  in  the  Stone 
Gallery^  fcewed  marks  of  their  having  been  made 
confiderably  hot^  if  not  abfolutely  red^  by  a  ftroke  of 
lightning,  which  happened  in  March  laft,  as  ap¬ 
pears  by  a  letter,  which  I  communicated  to  the 
Royal  Society,  from  one  of  the  Vergers  of  that  church, 
Mr.  Richard  Gould,  who  had  examined  the  Con- 
dudlors  the  morning  following,  along  with  Mr.  Bur¬ 
ton  of  the  fame  cathedral  ^3  and  that  the  appear¬ 
ances 

^  Mr.  Gould  acquaints  us  in  his  letter,  that  he  examined  the 
four  Conductors  in  the  lanthorn  and  ftone  gallery  of  St.  Paul’s 
church  the  morning  after  the  lightning  happened.  That  no  marks 
vvhatfoeyer'appeared  upon  the  Condudtor  to  the  Souths  which  was 
the  firft  he  attended  to.  Thai  he  examined  next  the  ConduCtop 
to  the  TVeJ}^  and  obferved,  ^  thick  ruft  lying  upon  the  pave¬ 
ment  in  the  ftone  gallery,  as  if  it  had  been  cleaned  off,  from  the 
Conductor,  with  a  tool  :  that  feveral  parts  of  the  iron  appeared 
black — particularly  the  fcrews  or  nuts :  fomething  like  the  effects 
kft  by  gunpowder  upon  iron  or  fteel  or  a  fmoaky  fire. 

That  the  Conductor  to  the  North  ftiewed  no  marks,  no  more’ 
than  to  the  South, 

But  that  upon  examining  the  ConduCfor  to  the  Eafi^  he  found  ’ 
Jircnger  marks  abundantly ^  than  on  the  Weft  ConduCfor-- - it  be¬ 

ing  much  blacker,  particularly  on  the  nuts  and  fcrews  ;  the  ruft 
lying  in  greater  quantities  on  the  pavement.  And  the  extreme  part 
of  the  Condu^or  that  goes  into  the  water  frunk^  feemed  like  a  piece  of 
uon^  newly  taken  out  of  a  forge  by  a  fmith,  without  working  it 
on  the  anvil. 

N.  B.  Mr.  Gould  has  ftnce  added  to  the  account  in  his  letter,- 
feme  circumftances  which  I  apprehend  ought  not  to  be  omitted. 
He  fays,  that  where  the  end  of  the  Condudfor  on  the  Eaft  fide' 
points  towards  the  water  trunk,  a  ftone  furrounds  part  of  it,  leav¬ 
ing  an  interval  half  an  inch  wide  between  them,  and  about  four 
or  five  inches  long ;  which  is  a  little  more  than  the  breadth  of  the 
Conductor^  That,  this  interval  was  fdkd  up  v\dth  dirty  and  had* 
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anccs  were  In  general  as  the  Verger’s  letter  related 
them  to  me,—  Mr.  Delaval  and  I  went  there  about 
a  week  afterwards  to  obferve  them,  and  their  parti¬ 
cular  fituations,  with  the  circumftances  attending 
them  ;  when  we  were  very  well  fatisfied  with  his 
account,  notwithftanding  it  had  rained  in  the  hi- 
terhn  for  three  Days  together. 

It  is  worthy  of  note,  that  thofe  ConduSlors  did 
not  terminate  in  a  point ;  nor  was  any  point  put  upon 

the  crofs  at  the  top - * — - —  and  yet 

Dr.  Franklin  was  of  that  Committee. 

If  points  are  fo  eifential  to  our  fafety,  why  was 
not  the  reafon  enforced  at  the  Committee,  for  ha¬ 
ving  them  on  that  capital  edifice  ?  For  my  part,  I 
think  it  was  a  happy  circumftance,  that  there  was 

no 

been  fo  for  fome  time,  occafioned  by  frequent  fliowers  of  rain 
wathing  the  pavement  in  the  ftone  gallery.  That  after  the  light¬ 
ning  happened,  he  obferved  a  hole  was  made  through  the  dirt,  one 
quarter  of  an  inch  in  diameter^  and  about  two  inches  in  length.  That 
the  hole  was  clofe  to  the  iron.  And  that  upon  ftooping  down  his 
head,  he  perceived  a  very  dif agreeable  frnell  of  fulph^r  from  the Jlone^ 
dirt^  and  Condudlor  ;  particularly  the  laft. 

Upon  hearing  this  account,  Mr.  Delaval  and  myfelf  a  few  days 
ago  went  and  examined  the  Conductors  again  ;  but  more  carefully 
than  before  :  for  upon  caufing  the  ftone  to  be  removed  which  co¬ 
vered  the  top  of  the  water  trunk,  we  had  an  opportunity  of  exa¬ 
mining  near  two  feet  more  of  the  iron  Conductor  which  points  to 
the  water  trunk,  than  we  could  perceive  before  this  ftone  was  re¬ 
moved.  When  we  obferved  that  the  condudting  iron  did  not 

touch  the  lead, - We  likewife  obferved  that  there  w’as  a  very  thick 

coat  of  ruji  all  over  that  part  of  the  iron,^  particularly  at  the  end  next 
the  lead.,  where  the  water  entered  the  trunk. 

As  the  neceflity  of  attending  to  thefe  circumftances  will  be  ob¬ 
vious  to  any  one  who  is  but  in  the  leaft  degree  acquainted  with 
thefe  refearches,  the  danger  of  neglediing  them  will  be  feen  in  the 
JirongeJi  light  by  the  gentlemen  of  the  Committee^  who  recommended 
the  Condu6lors  for  the  fecurity  of  that  cathedral. 
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no  point  fixed  upon  the  top  of  the  churchy  to  folicit 
a  greater  quantity  of  lightning  at  that  moment,  than 
what  fell  upon  the  Conduftors,  circumftanced  as 
they  were  3  as  that  quaiitity  was  great  enough  to 
heat  fo  confiderably,  a  bar  of  iron  near  four  inches 
broad,  and  about  half  an  inch  thick. 

This  powerful  eifedt  reminds  me  of  another  in- 
ftance  ftill  more  extraordinary,  which  happened  in 
Martuiico,  and  is  related  by  Capt.  Dibden,  where  a 
bar  of  iron,  one  inch  in  diameter,  w^as,  by  a  violent 
fliock  of  lightning,  reduced  in  one  part  to  the  thick- 
nefs  only  of  a  fender  wire.  See  Ph.  Tr.  Vol.  54. 
p.  251^. 

Since  then  we  are  at  all  times  ignorant  of  the 
quantity  of  lightning  in  the  earth  and  its  atmof- 
phere :  and  the  difference  in  the  effedls,  between 
blunted  and  pointed  ends,  in  caufing  a  difcharge  in 
our  eleftrical  experiments,  appears  to  be  as  i  to  12. 
It  is  eafy  to  comprehend  the  great  danger  this  noble 
fabric  has  probably  efcaped,  by  having  no  pointed 
apparatus  upon  it. 

From  the  above  obfervations,  I  am  naturally  led 
to  confider  a  part  of  the  proceedings  of  the  Com”* 
mittee,  refpedling  the  magazines  at  Purfleet  :  when 
a  certain  number  of  Condudtors,  with  tapering  points 
at  the  top,  v^^ere  refolved  upon  as  neceflary  to  pro- 
tedl  the  feveral  buildings  where  the  powder  is  depo- 
fited.  For  it  was  agreed  upon,  at  the  fame  meeting, 
that  the  Board-houfe,  which  is  a  large  building  for 
the  ufe  of  the  Board  Officers,  and  which  fiands  con¬ 
fiderably  higher  than  the  magazines,  as  was  obferved 


^  See  the  Appendix, 
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above,  did  not  require  any  point  at  the  top  ;  becaufe  it 
was  apprehended  to  be  perfedily  fecure^  by  reafon  of 
the  copings  on  the  roof,  the  gutters  and  pipes  to 
carry  off  the  water,  being  all  of  lead  :  and  further, 
becaufe  thofe  pipes  communicated  with  two  wells, 
which  always  contained  water, 

I  was  not  a  little  furprized  at  this  laft  refolution, 
which  appeared  to  be  fo  inconfifteiit  with  the  for¬ 
mer.  Becaufe  if  points  were  neceffary  in  one  place, 
they  ought  to  be  fo  in  another.  And  on  the  other 
hand,  if  the  Board-houfe  is  fecure  by  the  leaden  acci¬ 
dental  Condadtors,  which  have  no  points,  why  ought 
not  the  magazines  to  be  equally  fecure,  when  put 
into  the  fame  circumftances  ? 

I  therefore  enforced  the  inconfijiency  of  fuch  a  re¬ 
folution  in  the  ftrongeft  terms.  Notwithftanding 
which,  the  gentlemen,  at  that  time,  thought  pro¬ 
per  to  confirm  their  refolution.  However,  at  the 
next  meeting  of  the  Committee,  I  obferved  that 
they  had  been  pleafed,  in  the  mean  time,  to  make 
an  amendment  in  favour  of  points  for  the  Board- 
houfe  ;  which  amendment  was  no  fooner  propofed, 
than  approved  of. 

Why  my  obfervation  was  rcjedled  at  the  preceding 
meeting,  I  muft  leave  to  the  judgment  of  others. 
But  it  certainly  carries  an  appearance,  as  if  manife/i^ 
contradiBion^  upon  further  refledlion,  muft  have  been 
the  caufe  of  that  alteration. 

And  I  am  inclined  to  believe,  from  fome  gentle¬ 
men  of  the  Committee  expreffing  their  opinion,  in 
the  Committee,  ‘‘  of  its  being  a  matter  of  mere  in- 
difference^  whether  blunted  or  pointed  ConduBors 

“  we?'e 
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were  made  ufe  ofy'  that  they  have  not  confidered 
this  fubjedt,  with  all  the  attention  that  fo  impor¬ 
tant  an  objedt  deferves. 

For  if  our  experiments  fhew,  that  points,  from 
the  nature  of  their  fhape,  and  other  circumftances 
attending  them,  refill;  the  attacks  of  this  fluid  lefs 
than  blunted  ends,  and  that  blunted  Condudlors  of 
proper  dimenfions  are  fufficient  to  convey  away  the 
lightning  fafely^  whenever  it  attacks  them,  why 
fliould  we  have  recourfe  to  a  method,  which  is  at 
bell  uncertain  ;  and  which,  fome  time  or  other,  may 
be  produdtive  of  the  mofl:  fatal  effedls  ?  ^ 

But  perhaps  no  argument  can  be  brought  with 
more  force  againfl:  the  principle  of  points,  than  Di% 
Franklin's  own  words,  which  are  publiflied  in  his 
experiments,  p.  481  :  where  he  declares  pojfitively — = 
‘‘  Buildings,  that  have  their  roofs  covered  with  lead, 
or  other  metal,  and  fpouts  of  metal  continued  from 
the  roof  into  the  ground  to  carry  off  the  water,  are 
never  hurt  by  lightning  ^  as  whenever  it  falls  on 
fjch  "a  building,  it  paffes  in  the  metals  and  not  in 
the  walls." 

This  is  the  cafe  with  the  Britijh  Mufeumy  a 
building  alfo  of  confiderable  confequence,  where 
there  are  no  other  Condudtors  than  what  are  formed 
by  the  copings,  gutters,  and  pipes,  which  are  all  of 
lead,  and  communicate  with  the  ground.  Now  it 

C  is 

^  Points  expofed  for  the  reception  of  lightning  are  likewifey«^- 
jeSi  to  this  mmerial  ohjeStion  :  they  are  meant  to  invite,  or  draw  ofF 
the  lightning  continually  ;  but  we  find  from  experience,  that  thofe 
iliarp  points  are  extremely  fubjeei  to  be  melted  down  and  dejiroyed  hy 
it  they  are  therefore  fo  far  rendered  ifelefs  and  vain^  as  no  one  can 
txadlly  fay  what  the  duration y  or  what  the  effedls  of  any  ftorm  of 
lightning  may  be. 


is  from  the  great  quantity  of  metal  contained  in  the 
feveral  pipes,  together  with  the  other  circumftances 
attending  them,  that  I  coniidered  that  building,  (in 
a  former  paper  laid  before  the  P.oyal  Society)  as  be¬ 
ing  fiidiciently  fecured  from  thofe  dangerous  effedls. 

Eat  if  any  gentleman  lliould  be  difpofed  to  enter¬ 
tain  a  doubt  about  it,  or  indeed  of  any  other  part 
of  my  reafoning  on  this  fubjed:,  a  declaration  of 
thofe  doubts  may  be  attended  with  good  confe- 
quences,  as  they  will  neceflarily  open  the  door  to  a 
more  minute  inveftigation. 

I  have  now  gone  through  the  reafons  which  I 
propofed  to  lay  before  the  Royal  Society  for  the  re-^ 
jeBing  of  points  ;  and  I  am  very  forry  in  the  courfe 
of  this  letter,  to  have  been  under  the  neceffity  of 
mentioning  any  differences  in  opinion,  which  paffed 
between  the  members  of  the  Committee,  to  whom 
this  important  matter  was  referred^  I  think 'how¬ 
ever,  1  fhall  ftand  excufed  to  the  Society  and  the 
public,  when  it  appears,  as  I  hope  it  now  fufficiently 
does,  what  my  motive  has  been,  namely,  to  ftate 
clearly,  and  impartially,  the  objedions  which  I  con¬ 
ceived  to  lie  againft  pointed  Condudors  \  and  to 
difclofe,  without  any  rejerve,  the  principles  on  w^hicR 
fuch  objedions  are  grounded. 

I  am,  Sir, 
with  the  greateft  refped. 

Your  moft  obedient, 

8  Dec.  1772.  and  moft  humble  fervant, 

Great  RuJJel-Strecty 

Bhcmfiury^  Benjamin  Willbn- 


t 
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Mr.  Delaval,  who  was  one  of  the  Committee,  has 
given  me  leave  to  infert  his  opinion  upon  this  fub- 
jedt ;  which  is  this,  That  he  concurs  with  me  in 
thinking,  that  fuch  Condudrors  as  arc  elevated  higher 
than  the  buildings  to  which  they  are  applied,  or 
are  pointed  at  the  top,  are  improper  and  dan¬ 
gerous. 

He  was  defirous  of  delivering  his  opinion  at 
the  Committee  ;  but  as  the  meetings  of  it  were 
held  in  the  Summer  only,  his  abfence  from  London 
prevented  his  attendance. 

Read  at  the  Royal  Society  the 

loth  of  December,  1772. 
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A  LETTER 
From  Edward  Hussey  Del  aval,  El-qj. 
'F*R.S.  to  Mr.  Wilson,  F.R.S.  &c. 

S  I  R, 


ROM  the  Report  of  the  Committee  appointed 


1  by  the  Royal  Society,  it  appears  that  pointed 
Condudors  were  recommended  to  lecure  the  maga-  ' 
zine  at  Purfleet,  from  the  effefts  of  lightning :  But 
as  I  find,  from  your  Diffent,  which  accompanies  that 
Report,  that  in  conformity  to  what  you  had  for-* 
merly  advanced,  you  apprehend  that  fuch  Con¬ 
ductors  are  dangerous  5  and  as  my  abfence  from 
town  prevented  my  attendance  on  the  meetings  of 
the  Committee,  which  were  held  during  the  vaca¬ 
tion,  I  think  it  incumbent  upon  me  to  comply  with 
your  defire  of  giving  my  opinion  on  this  fubjeCt,  and 
the  reafons  on  which  it  is  founded. 

The  queftion  feems  to  amount  to  no  more  than 
this,  Whether  it  be  proper  to  ufe  pointed  Con¬ 
ductors,,  which  invite  or  facilitate  the  entrance  of 
lightning  into  buildings,  in  preference  to  blunted, 
ones,  which  have  not  the  like  power  of  foliciting 


it  ? 


I  believe  every  one  \^ill  now  admit,  that  pointedi 
Conductors  are  indued  with  a  power  of  drawing 
lightning  from  the  clouds  >  as  it  was  from  this- 


* 
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theory  that  the  firfl  experiments  were  made,  and  .the 
fucceeding  ones  have  conftantly  confirmed  it. 

If  it  is  the  opinion  of  any  one,  that  the  invitation 
of  fo  formidable  an  enemy  is  defirable,  it  muft,  I 
imagine,  be  founded  on  a  fuppofition,  that  all  the 
electrical  contents  of  the  impendent  cloud,  can  be 
completely  and  inftantaneoufly  carried  off  through 
fo  narrow  a  channel,  fo  as  to  be  no  longer  capable 
of  acting  upon  the  intermediate  parts  of  the  build- 
•  ing. 

But  I  believe  this  fuppofition  will  not  appear 
agreeable  either  to  reafon  or  experience,  when  we' 
confider  that  clouds  of  a  dimenfion  equal  (as  Dr* 
Franklin  judicioufly  fuppofes)  to  *  ten  thoufand 
acres,  are  frequently  fully  charged  with  the  matter 
of  lightning  ^  and  that  although  lightning  “f*  ftrikes 
the  higheft  and  moft  pointed  objeCls  in  its  way, 
preferably  to  others,  as  high  hills,  and  trees,, 
towers  fpires,  mafts  of  fliips,  &c”,  which  there¬ 
fore  muft  be  looked  upon  as  ConduClors  5  yet  in  this- 
city,  notwithflanding  no  place  furnifhes  a  greater 
number  of  thefe  elevated  and  pointed  objeCts,  the 
collective  power  of  all  of  them,  in  draining  the  im-^ 
pendent  clouds,  is  conftantly  found  infufficient  tO' 
defend  even  the  kweji  parts  of  the  city  from  being: 
injured. 

This  appears,  not  to  mention  other  inftances,  from’ 
the  effects  of  the  lightning  in  Efifex-ftreet  on  June' 
18,  1764,  at  the  fame  time  that  St.  Bride’s  church 
was  fo  greatly  damaged, 

Nt?r; 

*  Franklin’s  Exp.  p,  65. 
f,  Piieftley  Hift  Eke.  p.  3  75, 
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Nor  were  the  Condu6lors  of  St.  PauFs  church 
able  to  defend  the  chapel  in  Tottenham  Court  Road, 
which  appears  to  have  been  ftruck  nearly,  if  not  ex- 
adtlvj  at  the  fame  time  with  that  cathedral,  on 
March  22,  1772. 

If  the  united  power  of  fo  many  Condudlors,  as 
are  contained  in  and  about  this  large  city,  are  infuf- 
licient  to  deprive  the  impending  cloud  of  its  con¬ 
tents,  how  then  can  we  expedl  fo  great  an  effedt  from 
fo  narrow  a  channel  as  one  or  two  fmall  Condudtors 
can  afford. 

If  this  be  rightly  Rated,  the  intention  of  draining 
the  contents  of  fuch  immenfe  bodies  by  fuch  fmall 
conveyances,  is  entirely  fruftrated  ;  and  we  can  no 
longer  afilgn  that,  as  a  reafon  for  inviting  the  lightning 
from  them  into  fuch  buildings  as  we  mean  to  fecure. 

It  is  true,  that  a  blunted  Condudlor  will  receive  a 
fpark  from  a  body  charged  with  the  eledlric  fluid  at 
a  greater  diftance  than  a  pointed  one  will ;  but,  on 
the  other  hand,  2.  pointed  one  will  receive  greater 
quantity^  ajtd  with  a  greater  facility  :  the  fpark^  which 
is  vifible  when  the  blunt  body  is  ufed,  is  a  fign  that 
the  eledric  matter  finds  a  difficulty  in  entering  that 
Condudor. 

No  argument  can  be  drawn  from  hence  in  favour 
of  points,  the  objed  in  view  not  being  to  guard 
againft  the  appearance  of  the  lightning,  on  it’s  enter¬ 
ing  the  top  the  Condudor,  but  to  prevent  the  da¬ 
mage  which  will  arife  from  too  great  a  quantity  after 
it  has  entered  the  Condudor,  or  any  other  part  of 
4he  building }  and  it  cannot  be  denied,  that  pointed 
.and  elevated  rods  of  metal  will  receive  from  the 

clouds 
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clouds  a  greater  quantity,  and  with  lefs  refiftance^ 
than  fuch  as  are  blunted. 

When  a  fmall  wire,  with  its  ends  blunted,  is  in- 
terpofcd  between  the  infide  and  the  outride  of  a  large 
jar  properly  charged,  without  touching  either  of 
them,  a  fpark  will  be  feen  at  each  end  of  it,  and  it 
will,  by  the  paffage  of  the  eledlric  fluid  through  it, 
be  either  ixielted  or  become  red  hot.  But  if  a  needle 
be  joined  to  the  end  of  the  wire,  which  is  nearefl: 
to  the  infide  of  the  jar,  and  be  brought  into  contadl 
with  it,  no  Jpa^^k  is  ieen  at  the  entrance  of  the  fluid 
into  the  wire,  yet  the  fame  effects  are  produced,  as 
when  the  fpark  was  vifible. — 

Nor  will  the  pointed  Condudlors  have  any  ad¬ 
vantage  over  blunted  ones,  in  drawing  off  the  charge 
gradually^  if  they  perform  that  operation  fuddenly, 
according  to  the  ingenious  experiment  of  Dr.  Frank¬ 
lin,  made  with  a  prime  Condudlor  ten  feet  in  length, 
and  one  in  diameter  ;  which  gave  rife  to  his  theory 
of  drawing  the  lightning  from  the  clouds.  As  it  is 
an  experiment  very  applicable  to  this  queftion,  I 
fhall  here  relate  it  in  his  words  :  Let  a  perfon, 

‘‘  flanding  on  the  floor,  prefent  the  point  of  a  needle' 
at  twelve  or  more  inches  diftance  from  it  ;  and 
while  the  needle  is  fo  prefented,  the  Condudlor 
“  cannot  be  charged,  the  point  drawing  off  the  fire 
“  as  fafl:  as  it  is  thrown  on  by  the  eledlrical  globe. 
Let  it  be  charged,  and  then  prefent  the  point  at 
the  fame  diftance,  and  it  will  fuddenly  be  dif- 
charged.” 

Dr.  Franklin,  in  another  part,  gives  us  the  fol¬ 
lowing  experiment :  ‘‘  -j'*  An  eye  fo  fituated  as  ta 

*  Franklin’s  Exp.  p.  63, 
f,  Ib.  p.  126,- 
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view  horizontally  the  under  fide  of  a  thunder- 
cloud,  will  fee  it  very  ragged,  with  a  number  of 
feparate  fragments,  or  petty  cloud?,  one  under 
another,  the  lowefl  fometimes  not  far  from  the 
earth.  Thefe,  as  fo  many  ftepping-ftones,  afiifl 
in  conducing  a  fl:roke  between  the  cloud  and  a 
building.  To  reprefent  thefe  by  an  experiment ; 
take  two  or  three  locks  of  fine  loofe  cotton,  connect 
one  of  them  with  the  prime  Condudtor  by  a  fine 
thread  of  two  inches,  (which  may  be  fpun  out  of 
the  fame  lock  by  the  fingers)  another  to  that,  and 
the  third  to  the  fecond  by  like  threads  —  Turn 
the  globe,  and  you  will  fee  thefe  locks  extend 
themfelves  towards  the  table,  (as  the  lower  fmall 
clouds  do  towards  the  earth)  being  attracted  by 
it  ;  but  on  prefenting  a  (harp  point  eredl  under 
the  lowed:,  it  will  ihrink  up  to  the  fecond,  the 
fecond  to  the  firft,  and  all  together  to  the  prime 
Condudor,  where  they  will  continue  as  long  as 
the  point  continues  under  them.  May  not,  in 
like  manner,  the  fmall  eledrifed  clouds,  whofe 
equilibrium  with  the  earth  is  foon  reftored  by  the 
point,  rife  up  to  the  main  body,  and  by  that 
means  occafion  fo  large  a  vacancy,  as  that  the 
grand  cloud  cannot  firike  in  that  place 
If  the  clouds  ever  happen  to  be  circumftanced,  as 
the  locks  of  cotton  and  the  prime  Condudor  are 
here  deferibed  to  be,  the  effeds  of  the  pointed  Con- 
dudors  upon  them  will  probably  be  fimilar  to  thofe 
produced  on  the  cotton  in  the  experiment ;  one  cir- 
cumftance  however  in  the  experiment  feems  mate¬ 
rially  to  differ  from  the  great  procefs  of  nature,  in 

imitation 
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imitation  of  which  it  is  made,— large  or  princt-^ 
pal  cloud  is,  in  this  experiment,  reprefented  by  the 
prime  ConduSlor^  which  is  a  folid  body  having  a 
Jixed  place  in  the  apparatus,  and  confequently  in-- 
capable  of  7noving  towards  the  point,  as  the  loofe 
locks  of  cotton  do  :  But  the  clouds  are  compofed  of  a 
fuid  matter,  moving  with  the  utmof  facility  in  another 
fluid  fubjftance,  viz.  the  air,  and  are  fubjefl:  to  change 
their  forms  and ftuations  in  the  atmofphere  with  great 
rapidity,  accordingly  as  they  are  affe£led  by  different 
caufes  :  It  does  not  therefore  appear  from  any  part 
.of  the  experiment,  that  when  the  lower  and  more 
detached  clouds  have  given  out  their  eleftric  con-« 
tents  to  the  pointed  Condudlors,  the  upper  and  prin¬ 
cipal  cloud  will  not  extend  itfelf  towards  them,  in 
order  to  difcharge  its  eledlric  contents  into  them,  ac¬ 
cording  to  the  conftant  law,  that  bodies  containing 
an  excefs  of  the  eleftric  fluid,  whenever  they  are  at 
liberty  to  move  freely,  will  accede  to  other  bodies 
in  which  there  is.  a  comparative  deficiency  of  the 
fame  fluid. 

And  indeed,  if  we  were  certain  that  the  effeft  of 
pointed  Conduftors  was  fimilar  to  what  is  feen  in 
the  experiment,  when  the  clouds  happen  to  impend 
over  buildings  in  that  detached  form ;  yet  clouds 
often  are  in  other  forms,  fo  that  they  are  differently 
circumftanced,  and  then  no  fuch  advantage  can  be 
fuppofed  to  enfue. 

Clouds  of  an  immenfe  fize  are  often  in  one  united 
mafs  5  buildings,  and  frequently,  whole  cities  arc 
totally  immerged  in  fuch  clouds,  whilft  they  are  re- 
plete'with  lightning.  Various  inflances  of  this  kind 

D  arc 
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are  related  by  the  learned  Beccaria^..  and  I  have  my- 
fclf  feen  many  fuch.  On  the  22d  of  March, 
l  obferved  from  my  window,  which  is  fituated  on 
the  weft  fide  of  the  Thames,  a  large  thunder  cloud,, 
which  extended  itfelf  over  the  hills  in  Surry,  foutli^ 
of  London  j  the  neareft  part  appearing  about  fix 
miles  from  thence  >  at  the  fame  time  the  fky  be¬ 
tween  that  cloud  and  London  was^  extremely  clear,, 
but  in  a  few  minutes  after  my  obferving  the  cloud 
at  that  diftance,  it  approached  the  city,  which  im¬ 
mediately  afterwards  became  immerged  in  it.  At 
the  fame  time  there  fell  a  heavy  rain,  and  lightning 
appeared  to  proceed  from  the  fouth-eaft  towards  the 
town.  During  the  time  of  this  ftorm  I  continued 
to  obferve,  from  my  window,  St.  Paul’s  church,  but 
could  not  perceive  that  the  lightning  directed  itfelP 
particularly  towards  that  building,  which,  as  well 
as.  the  reft  of  the  town,  was  entirely  furrounded  by 
the  cloud.  —  I  fhall.  hereafter  mention  the  effedls- 
which  were  then  produced  on  the  Conductors  of 
that  church.  If  Conductors  were  capable  of  ex-^ 
haufting  clouds  charged  with  lightning  of  their 
contents,  would  have  takep  place  in  the  ftorm 
I  have  here  mentioned  ;  but  notwithftanding  the 
numerous  Conductors  through  which  part  of  the- 
lightning  was  conftantly  palling,  yet  the  flalhes  con¬ 
tinued  to  fucceed  each  other  with  undiminilhed 
force  for  a  conliderable  time,  as  they  frequently  do 
in  thunder-ftorms,  lb  as  to  deprive  us  of  all  hopes 
of  exhaufting  the  lightning  either  contained  in  fuch 
immenfe  maftes,  or  palling  through  them  to  or  fromi 

the 


the  earth  and  the  buildings,  and  other  objects  on  its 
furface. 

Dr,  Prieilley  obferves  from  Beccarla,  that  he 
found  from  his  obfervations  of  the  lightning 
abroad,  and  his  apparatus  within,  that  the  quart’- 
tity  of  eleftric  matter,  in  an  ufual  ftorm  of  thun- 
der,  is  almojl  inconceivably  greats  conlidering  how 
many  bodies,  as  trees,  Ipires,  &c.  are  per-- 

petually  drawing  if  offy  and  what  a  prodigious 
quantity  is  repeatedly  difcharged  to  or  from  the 
earth. 

Confiderlng  the  vaji  quantity  of  eleftric  fire 
that  appears  in  the  mojl  Jimple  thunder  ftorms,  he 
thinks  it  impoflible  that  any  cloud,  or  number  of 
clouds,  fhould  ever  contain  it  all,  fo  as  either  to 
difcharge  or  receive  it. — Befides,  during  the  pro« 
grefs  and  increafe  of  the  ftorm,  though  the  lightnmg 
frequently  Jlruck  to  the  earthy  the  fame  clouds  were 
the  next  moment  ready  to  make  a  fill  greater  dlf- 
charge y  and  his  apparatus  continued  to  be  as  much 
aifefted  as  ever.’' 

I  think  it  evidently  appears  from  thefe  fafts,  that 
the  quantity  of  lightning,  which  can  be  drawn  from 
large  thunder  clouds  by  means  of  Conduftors,  is  fo 
very  fmall  a  part  of  the  whole  contained  in  them^ 
that  any  attempt  to  exhaufi:  them  muft  be  looked 
upon  as  altogether  yain. 

This  being  eftablhhed,  it  will  be  necelfary,  in  the 
next  place,  to  confider  the  manner  in  which  light¬ 
ning  aifedts  Condudlors,  even  thofe  which  are*con- 
ftrudted  with  the  greateft  care. 

D  2 

^  Prieftley’s  Hift.  Eledric.  p.  344, 
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In  anfwer  to  your  paper  againft  pointed  Conduc¬ 
tors,  publitlied  in  the  Philof.  Tranf.  Ann.  1764,  Dr. 
^  Prieftley  quotes  from  Beccaria  the  following  paf- 
fage ;  “  that  no  metallic  apparatus  can  attradl  more 

lightning  than  it  can  conduil.’’  This  however 
is  diredlly  contrary  to  experience,  for  metallic  bodies, 
not  properly  communicating  with  the  earth,  are  fre¬ 
quently  found  to  receive  (or  attrad:)  a  fufficient 
quantity  of  lightning  to  heat,  melt,  or  even  dif- 
lipate  them ;  thus,  fwords,  watches,  &c.  and  metal¬ 
lic  parts  of  buildings,  are  often  injured,  though  they 
certainly  receive  a  lefs  quantity  of  lightning  than 
bodies  which  communicate  with  the  earth,  the  re- 
liftance  in  the  latter  cafe  being  lefs. 

Whenever  a  metallic  Condudor  is  interpofed  be¬ 
tween  any  two  bodies,  differing  greatly  from  each  other 
in  their  quantities  of  the  eledric  fluid,  it  will  pafs  with 
great  violence  through  the  Condudor,  in  order  to 
produce  an  equilibrium  :  If  the  metallic  rods  are 
not  thick  enough  to  condud*  this  quantity  properly, 
they  will,  according  to  their  proportional  deficiency, 
either  be  deftroyed,  or  will  communicate  violent' 
effeds  to  fuch  bodies  as  are  in  contad  with,  or 
near,  them. 

The  greatefl:  quantity  of  the  fluid  hitherto  col- 
leded  in  eledrical  experiments  is  infinitely  lefs  than 
that  which  pafles  from  thunder  clouds  to  the  earth, 
and  yet  a  quantity,  far  fhort  of  what  may  be  fo  ob¬ 
tained,  is  fufficient  to  melt  fmall  wires,  although  as 
free  a  channel  is  given  to  it,  as  the  fmallnefs  of  the, 
wire  can  afford. — When  the  wire  is  too  large  to  be 

meltedi 
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melted  by  the  paflage  of  the  fluid  through  it,  but 
too  fmall  to  convey  it  with  eafe,  very  violent  eifeils 
are  produced  on  fuch  bodies  as  are  in  contadl:  with 
it,  or  placed  near  it ;  for  fuch  bodies  will  be  torn  to 
pieces,  burnt,  or  otherwife  violently  adted  upon. 

I  111  all  here  quote  from  Dr.  Prieftley  fome  experi¬ 
ments  which  he  mentions  on  this  occafion,  relative 
to  what  he  calls,  the  lateral  force  of  eleBric  explo^ 
fonsf  which  force  was,  I  believe,  firfl;  difcovered 
by  you,  and  publiflied  in  your  Treatife  on  Electri¬ 
city,  in  the  year  I750.’f*  Tciq  effeSs  of  this  lateral 
explofion  he  thus  defcribes :  I  laid  a  green  leaf  upon 
the  palm  of  my  hand,  intending  to  make  the  ex- 
plofion  pafs  over  the  leaf ;  but  the  leaf  was  burfi 
and  torn  to  pieces^  and  the  exploflon  pafling  over 
my  hand,  gave  it  a  violent  jar^  the  effeCls  of 
‘‘  which  remained  in  a  kind  of  tingling  for  fome 
time. 

“  Laftly,  in  order  to  judge  the  molt  perfectly  of 
this  force,  I  laid  a  chain,  communicating  with^ 
the  outfide  of  the  battery,  upon  my  naked  arm 
above  the  wrift,  and  bringing  the  difcharging  rod 
near  the  flefli,  within  about  two  inches  and  a 
half  of  the  chain,  I  made  the  explofion  pafs  over 
“  that  quantity  of  the  furface  of  the  fkin.’’ 

The  effects  of  this  explofion  were,  the  hairs 
upon  the  fkin  were  all  fingedy  and  curled  up  along^ 
the  whole  path  of  the  explofion^  and  for  the  fpace  of 
about  an  inch  on  each  fde  of  it alfo  the  papillae 
^  pyramidales^  of  the  Ikin  were  raifed'  as  when  a- 


Prieftley’s  Hift,  Elec,  addit.  p.  44.- 
4;  Vide  p.  89,  and  the  Plate  IIL  fig.  9^- 
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perfon  is  fhivering  with  cold.  T’his  was  alfo  the 
cafe  in  every  part  of  the  arm  which  the  chain  touched^ 
and  even  that  part  of  it  which  was  not  in  the  circuit. 
Both  the  path  of  the  explofion,  and  the  place  on 
which  the  chain  had  lain,  had  a  rednefs,  which 
remained  till  the  next  day.  Sometimes  the  flefh 
has  contradled  a  blacknefs  by  this  experiment, 
which  has  remained  a  few  hours.’' 

In  ele£lrical  experiments  the  common,  and  moft 
commodious,  method  of  obtaining  a  large  excefs  of 
the  eledtric  fluid  in  one  place,  and  a  large  defedl  of 
it  in  another,  is  by  the  Leyden  Experiment ;  but  an 
equal  excefs  and  defedl  may  be  obtained  in  two  fepa- 
rate  non  eledlric  bodies  if  they  are  fufliciently  large, 
and  one  of  them  be  eledlrified  pofitively  the  other  ne¬ 
gatively.  And  by  fuch  an  experiment  we  may  fud- 
denly  convey  the  contents  of  the  body  charged  pofi¬ 
tively,  into  that  which  is  eledlrified  negatively,  and 
fo  produce,  in  the  Condudlor,  &c.  effedls  equal  to 
thofe  of  the  Leyden  Experiment. 

But  tho’  the  bulk  of  the  bodies,  required  to  per¬ 
form  fuch  an  experiment,  renders  it  inconvenient  to 
.us,  the  procefs  is  fuch  as  nature  frequently  performs^ 
with  this  difference  only,-  that  the  quantity  often 
ready  to  be  difcharged  from  the  clouds  into  the 
earth,  through  metallic  Condudlors  or  parts  of  build¬ 
ings,  is  infinitely  greater  in  proportion  to  thofe  Con¬ 
dudlors,  than  the  largefl  charges  of  our  apparatus 
are  to  the  fmall  wires  which  they  are  capable  of 
affedling. 

Let  us  fuppofe  that  feveral  large  metallic  rods 
were  placed  as  Condudlors,  to  a  magazine  of  gun¬ 
powder. 
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powder,  and  that  the  lightning  was  difcharged  from 
the  clouds  to  the  earth  through  them,  in  a  quantity 
proportionably  greater  than  that  which  paffed  thro' 
the  wdre  and  chain  in  Dr.  Prieftley’s  experiment, 
which  is  an  imitation  in  miniature  of  the  infinitely 
greater  quantities  of  lightning  difcharged  from  the 
clouds  through  Conductors :  would  not  the  effeCls  of 
tearing  to  pieces  and  burning  have  been  produced  by 
the  Conductors  in  the  magazine,  in  the  fame  man¬ 
ner,  and  from  the  fame  catijes^  that  affefted  the  green 
leaf,  hair,  and  fkin,  in  the  experiment  performed 
in  miniature  ?  and  would  not  the  lateral  force  of 
this  natural  difcharge  extend  itfelf  to  a  proportion¬ 
ably  greater  difiance  from  fuch  Conductors,  to  feve- 
ral  feet  difiance  quite  round  them,  if  an  overcharge 
of  lightning  pafled  through  them  ? 

Nor  need  we  rely  on  reafonings  taken  from  elec¬ 
trical  experiments  only. 

If  Conductors,  purpofely  placed  in  buildings,  were  ’ 
with  care  examined  after  every  thunder  fiorm,  and' 
authentic  accounts  of  them  given  to  the  public,  ftilP 
greater  lights  might  probably  be  thrown  upon  this 
matter. 

The  effects  produced  on  the  Conductors  of  St. 
Paul's,  by  the  firft  confiderable  fiorm  of  lightning,. 
which  happened  after  they  had  been  placed  there,  ^ 
with  the  utmoft  care  and  confideration,  by  the  com¬ 
mittee  appointed  by  the  Royal  Society,  at  the  defire 
of  the  dean  and  chapter  of  that  church,  afford  a 
remarkable  infiance,  that  fuch  a  lateral  form  takes^ 
place  in  xht  largeji  which  have  as  yet  been. 
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The  Condudors  of  St.  Paul's  were  examined  witli 
great  attention  by  Mr.  Richard  Gould,  one  of  the 
vergers  of  that  cathedral,  on  the  23d  of  March  ]  772, 
the  day  after  the  lightning  had  paffed  through  them  : 
As  the  letter  he  wrote  to  you  contains  fome  inter- 
efling  and  curious  fails,  of  the  truth  of  which  we 
were  witnefles ;  and  as  this  paper,  together  with 
others  on  the  fame  fubjeil,  though  laid  before  the 
Royal  Society,  have  not  been  thought  proper  to  be 
publiflied,  it  is  neceffary  for  me  to  mention  here 
fome  of  thofe  fails,  as  they  greatly  illuflrate  what  I 
have  advanced  in  regard  to  the  danger  from  a  lateral 
force  in  particular  fituations. 

Some  of  thefe  Conduilors  appeared  to  have  un¬ 
dergone  a  confiderable  violence  by  the  paffage  of  the 
lightning  through  them,  infomuch  that  a  thick  ruft, 
which  was  formed  on  their  furface,  was,  by  the  la¬ 
teral  force,  beaten  off^  and  removed  to  fome  diftance 
from  them  :  The  iron  bars  themfelves  had,  for  many 
feet^  the  appearance  of  having  been  heated  red  hoty 
refembling  iron  newly  taken  from  a  fmith’s  forge  : 
in  other  parts,  the  iron,  as  well  as  the  ftones  near  it, 
was  blachened  by  frnoke,  - 

Thefe  bars  feem  to  have  undergone  nearly  the 
fame  violence  as  the  wire  and  chain  in  Dr.  Prieftley's 
experiments,  which  I  have  before  mentioned,  with 
this  difference  only,  that  as  the  fize  of  the  Conduc¬ 
tors  greatly  exceed  that  of  the  wire  and  chain,  fb 
did  the  quantity  of  eledlric  fluid,  which  paffed 
through  them.  It  is  probable  that  a  greater  thunder 
Rorm  may  at  fome  future  time  produce  flill  more 
violent  effedls  on  them  :  thofe  already  obferved 

would 
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would  have  proved  fatal,  had  the  bars  been  placed 
in  a  magazine  of  gunpowder,  inftead  of  being  con¬ 
tiguous  to  ftone  or  other  incombuftible  materials, 

I  have  been  informed  that  there  are  fome  curious 
particulars,  relative  to  this  fubjedl,  contained  in  a 
paper  lately  communicated  in  writing  to  the  Royal 
Society,  at  its  defire,  by  Dr.  VV.  Hunter  a  refpe6la- 
ble  member  of  it,  but  as  it  is  not  ordered  to  be 
printed,  and  as  on  fearching  the  journals  of  the  So¬ 
ciety,  I  find  that  no  minute  has  been  made  of  this 
paper,  I  cannot  be  fufficiently  informed  of  the  parti¬ 
culars  to  refer  to  them, 

I  cannot  help  regretting  that  fuch  accounts  are  not 
thought  worthy  of  publication,  as  it  is  only  from  a 
fufficient  number  of  well  attefled  fads,  that  this 
part  of  fcience,  hitherto  fo  little  underftood,  can 
have  fufficient  light  thrown  upon  it. 

It  appears  evidently,  that  lightning  produces  very 
violent  effects  in  paffing  through  even  thofe  Con- 
du6lors,  which  are  conllrudled  with  the  greateft 
caution,  and  which  are  contrived  to  carry  it  off 
without  inviting  it. “And  it  muft  be  admitted  that 
fuch  condudlors,  if  pointed  at  the  top  or  elevated 
above  the  building,  would  facilitate  the  entrance  of 
a  much  greater  quantity,  and  confequently  more  vio¬ 
lent  effedls  would  thereby  be  produced. 

It  alfo  appears  that  the  largeft  metallic  rods,  even 
when  pointed,  are  incapable  of  exhaufting  large 
clouds  of  their  eledtrical  contents. 

But  although  our  Condudlors  are  inadequate  to 
fo  great  a  power,  as  that  which  is  neceflary  to  ex- 
hauft  clouds  of  an  immenfe  fize  ^  yet  they  may  be 
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applied  with  great  probability  of  fuccefs,  to  carry  ofF 
with  fafety  as  much  lightning  as  may  at  any  given 
time  be  contained  in  the  metallic  parts  of  a  building, 
provided  a  complete  communication  be  formed  be¬ 
tween  them  and  fufficiently  large  Condudtors. 

In  a  building,  thofc  parts  which  are  capable  of 
being  charged  with  lightning,  may  be  meafii7''ed  or 
ejiimatedy  and  confequently  fuch  Conductors  may  be 
applied  to  them,  as,  from  their  Jize  and  conjirudlion^ 
are  adapted  to  carry  off  that  given  quantity :  but  as 
we  cannot  meafiire  or  ejlimate  the  quantity  of  light¬ 
ning,  which  may  at  any  given  time  be  contained 
in  the  clouds ;  fo  it  is  impoffible  to  determine  what 
quantity  will,  at  any  time,  pafs  through  fuch  Con- 
dudlors  as  are  pointed  and  elevated  above  buildings^ 
on  purpofe  to  facilitate  its  entrance. 

I  cannot  determine  what  degree  of  fuccefs  has 
attended  the  ufe  of  pointed  and  elevated  CcnduClors, 
during  the  fmall  number  of  years  that  they  have 
been  ereCled  ;  as  the  only  particular  accounts  of 
them,  which  I  have  met  with  in  the  publications 
of  Dr.  Franklin,  as  well  as  in  the  papers  received 
by  the  Royal  Society  and  others,  relate  merely  to 
fuch  Conductors  as  have  been  unfuccefsfuly  their  points 
having  been  melted^  and  the  houfes,  &c.  to  which 
they  were  applied,  having  been  injured :  - — —  But  it 
is  with  great  pleafure  that  I  find,  from  a  pafi'age  in 
Dr.  Franklin's  letters,  that  he  agrees  with  us  in  opi¬ 
nion,  that  Conductors,  which  are  not  pointed  at  the 
topy  nor  elevated  above  the  roofy  and  which  arc  fuffi-- 
ciently  large^  and  properly  connected  with  each 
other,  have  without  any  exception  been  conftantly 
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found  fuccefsful  for  many  ages  pafl;  :  The  following 
is  the  paflage  which  I  refer  to  :  “  Buildings  that 
have  their  roofs  covered  with  lead,  or  other 
taly  and  fpouts  of  metal  continued  from  the  roof 
into  the  ground  to  carry  off  the  water,  are  never 
hurt  by  lightning,  as  whenever  it  falls  on  fuch  a 
buildings  it  paffes  in  the  metals  and  not  in  the 
walls/’ 

I  cannot  help  expreffing  my  regret,  that  our  con- 
clufions  differ  from  thofe  of  Dr.  Franklin,  and 
others  who  have  wrote  on  this  fubjed:,  though 
drawn  principally  from  the  fame  experiments.  I 
have  in  the  courfe  of  this  letter  fully  explained  the 
reafons  on  which  my  opinion  is  grounded  y  but 
fhall  attend  with  the  greateft  deference  to  fuch  ar¬ 
guments  as  may  be  brought  againft  it. 


Cotton  Garden^ 
Wejtmmjiery 
Feb,  20,  1773* 


I  am, 

Sir, 

Your  lincere  friend, 

and  humble  fervant, 

✓ 

Edward  Huffey  Delaval. 


^  Franklin^s  lett.  p.  481. 
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APPENDIX. 


The  very  extraordinary  effects  of  lightning  upon 
the  iron  bar  in  Martinico^  (mentioned  in  page  15.) 
being  attended  with  a  remarkable  circumftance^ 
it  may  be  worth  our  while  to  make  fome  ob- 
fervations  upon  it.. 

HIS  bar  was  not  only  reduced  to  the  ihicknejs 
I  of  a  feiider  wire  at  the  end  next  the  wall,  but, 

what  deferves  more  particular  attention,  there  was 
a  gradual  dimmution  to  that  part  of  the  bar  for  more 
than  one  foot^  as  Captain  Dibden  informed  me. 

This  Jingular  effedty  I  apprehend,  depended  upon  a 
e^ery  great  accumulation  of  the  lightning  at  that  in- 
flant  in  the  bar;  which  was  caufed  by  a  certain 
force  that  oppofed  its  paffagCy  proceeding  from  the  na¬ 
ture  of  the  wall  where  the  iron  terfninatedy  and  where 
the  greatejl  accimulation  of  that  fluid  mufl  neceflTarily 

have 
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have  happened  ^  as  muft  the  leajl  accumulation  at  the 
greatefl  dijlance  from  that  end.  Hence  we  fee  the 
reafon,  why  the  effedl  upon  the  iron  ought  to  be 
lefs  and  lefs,  in  proportion  to  the  diftance  from  the 
wall. 

For  wherever  there  is  an  accumulation  of  the 
eleftric  fluid,  there  is  always  a  force  afting  againft 
it,  to  occafion  that  effeB  5  which  is  alfo  true  in  regard 
to  lightning.  And  that  an  accumulation  does  take 
place,  in  confequence  of  a  force  which  is  exerted  in 
all  bodies,  or  at  their  furfaces,  may  be  collefted  from 
every  eleBrical  experiment :  but  in  none  more  clearly, 
than  where  a  great  quantity  of  this  fluid  is  difcharged 
with  violence  through  diftindt  pieces  of  metal  in  par» 
ticular  circumflances 

For  if  the  experiment  is  made  with  a  chain,  pro¬ 
perly  fufpended,  thofe  parts  of  the  links  that  appear 
to  be  in  contadl  with  each  other,  are  inflantly  melt¬ 
ed  by  the  violent  adlion  of  the  fluid,  in  its  endea¬ 
vouring  to  pafs  from  one  link  to  the  other,  while  the 
other  parts  remain  firm  and  entire. 

Similar  to  the  above  appearances,  are  thofe,  where 
rods,  or  other  fmall  pieces  of  metal,  lie  fo  near  to 
each  Other,  that  they  are  commonly  faid  to  touch. 
For  at  thofe  parts,  where  there  is  an  imperfedl  con- 
tadl  after  the  experiment  is  over,  we  frequently  ob- 
ferve  appearances  of  their  having  been  melted  :  and,, 
in  fome  cafes  we  are  able  to  trace  the  marks  of'  a 

more 

^  Among  many  inftances,  of  this  kind,  is  one  which  happened  in 
March  laft,  at  a  chapel  in  Tottenham  Court  road^  on  the  fame  day 
and  hour,  (if  not  exactly  at  the  fame  moment)  that  St.  Paul's 
church  was  ftruck ;  the  account  of  which  was  given  to  the  Royal 
Society  by  Mr,  Henley, 


more  violent  efFedl :  fuch  as  a  fudden  diuipatlon  of 
fome  part  of  the  metal. 

There  is  one  obfervation  that  perhaps  is  not 
of  the  lead  importance ;  it  is  this,  I  am  very 
app rehen  five,  that  unlefs  the  utmojl  attention  is  paid 
to  this  j^efijling  principle  in  all  cafesy  the  conclufions 
drawn  from  oiir  experiments  cannot  always  be  de¬ 
pended  upon. 

What  I  mean  by  this  rejijling  force,  that  adls  fo 
powerfully  againft  the  attacks  of  lightning,  and  the 
eledlric  fluid,  is  explained  in  the  experiments  and 
obfervations  I  made  many  years  ago  ;  and  which 
wxre  afterwards  republiflied  in  a  more  Jfyflematical 
manner,  with  additional  obfervations  by  Dr.  Hoadiy 
and  myfelf.  It  may  not  how^ever  be  improper,  in 
this  Appendix,  to  infert  fome  of  them  ,  and  like- 
wife  fome  obfervations  of  the  like  nature,  which  I 
made,  and  publiihed  in  a  letter  to  Epijius,  profeflbr 
at  Peterfbourgh  :  as  I  hope  they  will  contribute  to 
make  the  philofophical  part  of  this  publication  bet¬ 
ter  underflood,  by  thofe  who  may  have  inclination 
and  leizure  to  confider  .them. 

The  late  event,  wdiich  happened  to  the  Con¬ 
ductors  in  St.  PauFs  cathedral,  alfords  us  a  remark¬ 
able  inftance  of  the  powerful  effeCts  of  lightning, 
in  confequence  of  the  above  reflfting  principle. 

I  chofe  therefore  to  hang  that  fd5i  out,  as  the  moft 
.  extraordinary,  and  capital  experiment  produced  by 
the  power  of  lightning,  which  has  hitherto  come 
to  our  knowledge  :  and  I  make  no  doubt,  but  that 
the  ablefl  eledtricians  in  Europe  will  entertain  the 
fame  opinion  :  when  they  coniider  the  quantity  of 

metal 
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7netal  heated  in  that  experiment  :  the  particular 
Jituations  of  that  quantity^  compared  with  the  iza-: 
tiire  of  thecircumftances  that  oppofed  the  pajfage  of  the 
lightnhig  at  thofe  parts  only^  which  have  been  al¬ 
ready  defcribed. 

What  fhall  we  fay  then  to  papers,  containing 
fuch  extraordinary  fadts,  being  rejected,  and  with¬ 
held  from  publication,  by  the  influence  of  any  ? — 

I  cannot  account  for  it  any  otherwife,  than  that 
it  contradidted  certain  dodtrines,  which,  of  late 
years,  have  perhaps  been  too  implicitly  fubfcribed 
to. 

The  fadt  itfelf  indeed,  was  little  attended  to 
at  the  time,  except  by  Mr.  Delaval  and  myfelf, 
who,  on  receiving  information  of  thofe  eifedls 
from  Mr.  Richard  Gould,  examined  into  the 
particulars  within  a  week  after  the  florm  hap¬ 
pened. 

Some  other  gentlemen  of  the  Royal  Society^ 
about  three  weeks  after  the  event,  vifited  thofe 
Condudtors  alfo.  But  as,  during  that  interval, 
great  quantities  of  rain  had  fallen  for  many  days 
together,  and  the  iron  part  of  the  Condudlors  were 
expofed  to  the  weather,  the  greateft  part  of  the 
rufl:,  which  was  thrown  off,  and  the  black  ap¬ 
pearances  upon  the  ftone,  &c.  mufl;  have  been 
wafhed  away  :  and  the  furface  of  the  iron  itfelf 
mufl;  alfo  have  undergone  fome  alteration,  from 
the  adfion  of  the  air  and  water  upon  it,  by  form¬ 
ing  afrefh  another,  though  thinner,  coat  of  ruff. 

Th  is  remark  is  apprehended  to  be  the  more  ne- 
ceffary,  becaufe  I  am  informed,  that  thofe  gentle¬ 
men^. 
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men,  who  vifited  the  church  at  that  period  of 
time,  did  not  find  the  appearances  fo  firong  as  we 
did.  But  however  this  may  be,  I  can  fafely  afiirm, 
that  even  after  an  interval  of  nine  months  at  lead: 
from  the  time  the  florm  happened,  the  parts  of  the 
large  iron  bars,  which  were  affedled  by  the  light¬ 
ning,  as  hath  been  deferibed,  were  confpicuoufly 
different  from  the  other  parts  of  the  fame  bars, 
which  did  not  fuffer  that  violence. 

Hoadly  and  Wilfon,  p.  53,  &c.  ^ 

Thus  have  we  feen,  that  the  variety  in  the  re- 
fiflances  made  by  different  bodies  to  being 
eledlrified,  have  led  us  into  the  knowledge  why  bo¬ 
dies  a£t  fo  differently  in  one  fituation,  from  what 
they  do  in  another,  according  to  the  nature,  fliape, 
and  quantity  of  the  bodies  they  are  contiguous  to 

This  our  fuccefs  in  purfuing  this  train  of  reafon- 
ing  is  furely  fufficient  to  encourage  us  to  enquire  far¬ 
ther,  where  this  refiftance  is  exerted,  and  from  what 
power  within  the  body  it  arifes. 

Now  from  our  knowing  by  experiment,  that  every 
body  more  or  lefs  refifls  being  eledlrified  5  which  is 
now  allowed  to  mean,  that  every  body  refills  the 
paffage  of  the  electrical  fluid,  either  into  them,  or 
out  of  them,  though  fome  do  it  with  a  greater  force 
than  others,  we  may  very  reafonably  conclude,  that 
when  the  fluid  is  endeavouring  to  get  into  any  body, 

the 
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the  refiftance  It  meets  with  is  exerted  at  that  parti¬ 
cular  furface,  at  which  the  attack  is  made  :  and 
when  this  fluid  is  endeavouring  to  get  out  of  any 
body,  the  refiftance  it  meets  with  is  exerted  at  all 
its  internal  furfaces  at  once  ;  and  if  the  force  with 
which  this  fluid  endeavours  to  get  in,  or  out,  is  fii- 
perior  to  the  force  which  endeavours  to  keep  it  out 
or  in,  at  any  place,  or  phyfical  point  of  any  of  its 
furfaces,  it  mull:  make  its  way  more  ealily  there,  and 
confeqiiently  will  always  pafs  that  way  either  in  or 
out. 

And  there  is  an  appearance  in  glafs  that  is  exadly 
analogous  to  this,  with  regard  to  the  refledion  of 
the  rays  of  light ;  by  which  it  is  evident,  that  a  pane 
of  glafs  reiifts  the  entrance  of  light  in  at  one  fur-' 
face  ;  and  when  it  has  got  in,  it  as  ftrongly  refifts 
its  going  out  at  the  oppofite  furface,  becaufe  at  both 
thefe  furfaces  it  refleds  or  drives  off  great  numbers 
of  rays,  that  without  fuch  refiftance  would  have 
paffed  readily  through  the  pane  of  glafs. 

It  is  likewife  known,  that  the  rays  refleded  thus 
back  into  the  glafs,  upon  their  endeavour  to  get  out, 
and  returned  again  to  the  firft  furface  through 
which  they  had  once_got,  meet  again  with  an  equal 
refiftance  there  to  their  pafling  out,  and  are  many  of 
them  refleded  into  the ‘glafs  again. 

It  is  fliewn  farther  by  Sir  Ifaac  Newton,  that  this 
force  begins  to  exert  itfelf  on  the  rays  of  light 
fore  they  arrive  into  contaU  with  either  of  thefe  fur- 
faces,  • 

And  hence  we  have  reafon  to  believe,  that  the 
the  refiftance  we  have  experimentally  ftiewn  to  be 
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made  by  all  bodies  againil  being  eledlrified  either 
or  mmiis^  is  of  the  fame  nature  with  that  which 
not  only  prevents  the  entrance  and  exit  of  the  rays 
of  light  in  glafs,  but  throws  them  off  with  the 
fame  velocity^  great  as  it  is,  with  which  they  en¬ 
deavour  to  get  into  it,  or  out  of  it  3  and  therefore 
mcft  probably  arifes  from  the  fame  caufe. 

And  confcquently,  that  this  refiftance  in  bodies 
to  being  elecflrified,  is  exerted  as  the  other  is,  be¬ 
fore  the  eleBrical  fiuid  comes  aBually  in  conta5l  with 
the  fur  face  of  any  body  it  endeavours  to  eledlrify. 

The  experiments  therefore  in  Sir  Ifaac’s  Optics 
ferve  greatly  to  confirm  the  opinion  we  have  endea¬ 
voured  to  eftablifh  by  eledtrical  experiments,  that 
every  body  refifts  the  entrance  and  exit  of  this  eledlric 
fluid  ;  and  that  this  refifance  is  exerted  at  jome  dif 
tance  before  the  fluid  that  endeavours  either  to  get  in, 
or  out,  arrives  at  the  furface  where  the  endeavour 
is  made. 

Our  next  enquiry  is,  whence  this  power  arifes, 
that  is  thus  exerted  at  the  furfaces  of  bodies. 

In  order  to  anfwer  this  5  we  have  feen,  that 
whilft  any  body  continues  to  be  fenfibly,  or  per¬ 
ceptibly,  eledtrified,  whether  it  he  plus  or  minuSy  ia 
any  of  the  experiments  made  on  them  by  art,  there 
is  an  atmofphere  of  the  fame  kind  of  fluids  which  na-- 
tu rally  belongs  to,  and  is  formed  round  them,  fuffi- 
ciently  frong  to  balance  every  power  that  endeavour 
to  electrify  them  above  a  certain  degree  :  otherwife 
they  might  be  eledtrified  more  and  more  without 
limit. 
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This  atmofphere  therefore,  thus  furrcunding  the 
furface  of  bodies,  when  artificial  foixe  eledtrifes 
them,  is  what  refifts  their  being  eleftrified  more  ; 
and  when  it  abfolutely  prevents  it,  niuft  be  equally 
denfe  and  powerful  with  that  electrical  fluid  that 
flows  from  the  excited  tube  or  machine,  which  en¬ 
deavours  to  force  its  way  through  thefe  atmof- 
pheres  into  the  bodies,  in  order  to  eleClrify  them 
more. 

In  the  ordinary  and  quiet  manner  in  which  the 
imperceptible  works  of  the  author  of  nature  are 
carried  on  among  the  component  particles  of  the 
'  grofs  bodies  on  or  near  the  furface  of  the  earth  ;  this 
fubtile,  active,  eleCtrical  fluid,  w^hich  not  only  fur- 
rounds  each  grofs  body,  but  pervading  its  pores, 
furrounds  every  component  particle  of  it,  where  it 
is  not  in  abfolute  contaCt  with  its  neighbouring 
coiiaponent  particle  ;  this  aCfive  fluid,  I  fay,  cannot 
be  idle,  but  mufl  be  in  aCfion,  though  that  aClion  be 
imperceptible  to  our  fenfes  :  and  It  mufl,  in  an  im¬ 
perceptible  degree,  be  varying  its  condition  in  all 
the  parts  of  bodies  whatever,  i.  e.  in  our  prefent  way 
of  exprefling  ourfelves,  be  electrifying  them  plus  or 
7ntm'is,  though  not  fo  forcibly  as  to  give  fenflble 
figns  of  it 

We  may  therefore  not  unreafonably  conclude,  that 
all  bodies  whatever,  in  their  natural  fituation,  and 

F  2  all 

^  As  thefe  terms  may  not  be  underftood  by  every  one,  it  may 
be  proper  to  oblcrve,  that  there  is  a  certain  quantity  of  this  liuid 
belonging  to  all  bodies  naturally  ;  and  whenever  we  ina^eafe  that 
quantity  in  any  fubilance  by  art,  that  body  is  faid  to  be  eledlrified 
plus*  On  the  contrary,  when  we  reduce  the  natural  quantity  of 
this  fluid  in  any  fubflance  by  art,  that  body  is  faid  to  be  cledlrified 
minus. 
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all  the  component  particles,  have  furroimding  their 

luiiaces,  not  in  abfolute  contact  with  other  fnrfaces, 

an  imperceptible  atrnofphere  of  elaftic  particles  fuf- 

ficierit  to  balance  the  fmaller  force  with  which  they 

are  attacked  ;  every  way  fimiiar  to  the  perceptible 
_ _  c _  1 _ 


atmoipliercs,  at  the  fiirfaces  of  bodies  eletlriiied 
forcibly,  either  by  art,  or  the  violent  explohons  in 
nature. 


In  thefe  atmofpheres,  which  furround  the  fur- 
faces  of  all  bodies,  is  placed  the  power,  which  oc- 
cafions  the  refiilance  found  experimentally  to  be 
made  againft  thofe  bodies  being  eledlrified  to  a  higher 
degree  than  they  are  naturally,  before  we  attempt 
to  eledlrify  them  perceptibly  to  our  fenfes  :  and  the 
power  is  the  elaftlcity  of  this  fubtile  eledlrical  fluid,, 
every  where  difperfed  indeed,  where  grofs  bodies  are 
out  of  the  way,  but  likewife  confined  within  bodies 
differently,  according  to  their  different  fituations 
and  neighbourhood  to  other  bodies. 

And  thefe  atmofpheres  may  be  encreafed,  or  di- 
minifhcd,  to  a  certain  degree,  many  ways  by  art  y 
and  when  this  is  done  with  violence,  the  natural  con¬ 
texture  of  the  bodies  is  altered  in  proportion  to  the 
violence.  ' 

But  to  make  it  flill  plainer  that  the  refiftance  to 
elecifrification  is  made  at  the  furfaces  of  bodies,  I 
will  fhew  in  the  following  very  curious  experiments, 
that  the  eledlrical  fluid,  in  paffing  from  one  body  to 
another  will  always  take  that  way,  in  which  it  meets 
with  the  fewefl  furfaces  to  break  through. 

Let  a  Leyden  bottle,  that  has  a  hook  in  its  coat¬ 
ing,  be  eledrified  and  fet  down  on  glafs,  and  left  to 

ilfelfl 


/ 


[  45  3 

Itfelf.  Let  one  end  of  a  clean  chain  (fach  an  one  as 
is  commonly  ufed  for  a  jack,  but  rather  lighter)  be 
fixed  on  to  the  hook  in  the  coating  ;  and  let  a  perfoa 
grafp  the  coating  of  the  bottle  with  one  hand,  and 
with  the  other  hand  brine  the  other  end  of  the 

o 

chain,  and  his  finger  and  thumb  that  holds  it,  at  the 
fame  time  into  contadl  with  the  wire  of  the  bottle. 
Here  then  are  two  ways  offered  for  the  eledlrical 
fluid  to  pafs  from  the  wire  to  the  coating,  either 
through  the  perfon  or  the  chain  :  and  if  the  links  of 
the  chain  hang  loofely  on  one  another,  it  paiTes 
through  the  perfon,  and  he  is  fliocked  very  nearly 
as  much  as  if  the  chain  was  not  there.  But  if  the 
chain  be  firetched  by  any  contrivance,  fo  that  its 
links  are  all  brought  nearer  into  contact  with  each 
other,  the  fluid  will  pafs  through  the  chain,  and  the 
perfon  will  feel  no  fhock  at  all :  and  this  will  be 
the  cafe,  let  the  chain  be  ever  fo  long. 

Whence  it  follows,  that  the  eledtric  fluid  does 
not  always  pafs  from  one  body  to  another  by  the 
fliortefl:  vvay,  but,  on  the  contrary,  it  will  go  about, 
and  pafs  that  way  in  which  it  meets  with  leaji  re- 
fijlcmce. 

Now  if  ihe  chain  alone  forms  the  communication 
between  the  wire  and  the  coating  of  the  bottle,  and 
it  is  fpread  fo  on  a  table,  that  the  links  of  it  fcarce  feem 
to  touch  one  another,  there  will  not  only  be  a  fpark 
feen  on  the  approach  of  the  end  of  the  chain. to  the 
wire  of  the  bottle  ;  but  a  number  of  them  will  ap¬ 
pear  very  viiibly  when  the  experiment  is  made  in 
the  dark,  ^oiz.  at  every  place  where  the  links  do  not 
abfolutely  touch  one  another.  But  when  the  chain. 

is 
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is  ftretched  tight  enough  to  have  every  link  brought 
nearer  into  contaft  with  its  neighbouring  links^  there 
appears  but  one  fpark  on  bringing  the  end  of  the 
chain  to  the  wire  of  the  bottle  ;  the  whole  chain 
then  forming  one  continued  metal  nearly. 

By  the  appearance  of  thefe  fparks,  or  their  non- 
appearance,  we  judge  whether  the  elecflrical  fluid 
palfes  through  the  chain  or  no. 

Now  in  thefe  experiments  we  have  feen,  that 
when  the  links  of  the  chain  were  loofe,  the  perfon 
waS'  fliocked,  and  the  fluid  pafTed  through  him ;  and 
that  it  did  not  pafs  likewife  through  the  chain,  ap¬ 
pears  from  the  experiment,  becaufe  no  fuch  fparks 
appear  between  the  links. 

Whence  we  may  fairly  conclude,  that  the  refiilance 
made  to  the  paflage  of  the  eled:rical  fluid  through 
the  chain,  arifes  from  the  fim  of  the  refiflajices  at 
the  different  furfaces  of  the  links,  it  was  to  break 
it’s  way  through  in  pafllng  through  the  chain.  Be¬ 
caufe  when  the  links  were  forced  nearer  into  con- 

\ 

ta£t  with  each  other,  and  fo  the  whole  chain  was 
made,  as  it  were,  one  continued  metal,  this  re- 
liftance  is  entirely  taken  off,  the  perfon  is  not  at  all 
affedled  on  the  difcharge  of  the  bottle,  nor  do  any 
Iparks  appear  between  the  links. 

Now  if  the  experiment  be  repeated  in  the  follow¬ 
ing  manner,  this  confequence  will  be  ffill  plainer. 
Let  one  end  of  a  wire,  even  many  times  longer  than 
the  chain,  be  faftened  to  the  hook  at  the  coating  of 
the  bottle,  as  well  as  the  chain,  and  let  a  perfon 
grafping  the  bottle,  as  before,  bring  the  other  ends 
of  both  the  wire  and  the.  chain  into  con  tad:  with 
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the  wire  of  the  bottle,  and  let  the  links  of  the 
chain  lie  loofe  on  the  table  j  or  let  the  chain  not  be 
ftretchcd. 

Here  are  plainly  three  ways  the  eleftrical  fluid 
may  pafs  on  the  difcharge  of  the  bottle,  through  the 
perfon,  through  the  chain,  or  through  the  wire  ; 
and  the  event  of  the  experiment  (hows,  that  it  does 
not  pafs  through  the  perfon,  bccaufe  he  feels  no 
fliock  >  and  that  it  does  not  pafs  through  the  chain, 
becaufe  no  fparks  are  feen  between  the  links ;  and 
therefore  that  it  paflbs  through  the  wire,  where  it 
muft  meet  with  but  one  furface  to  break  through, 
viz.  the  furface  at  the  end  that  is  brought  to  the  wire 
of  the  bottle,  the  other  end  of  it  being  fuppofed  to 
be  ill  contadl  with  the  hook  at  the  coating  of  the 
bottle. 

I  £hail  obferve  by  the  by,  that  no  one,  who  had 
not  made  the  experiment,  would  imagine  with  how 
much  force  the  chain  mufl:  be  ftretched  before  the 
experiment  will  anfwer,  and  the  eledlrical  fluid  pafs 
through  it  without  producing  a  fpark  at  any  of  the 
links,  i.  e.  before  the  links  can  be  brought  fuffici- 
ently  near  in  point  of  contadl  with  each  other  : 
which  one  would  naturally  think  their  weight  alone 
would  be  fufficient  to  do. 

But  it  appears  that  their  weight  will  not  do  this, 
but  that  feme  additional  force,  independent  of  them- 
felves,  or  their  weight,  is  required  to  bring  them 
into  a  fiearer  contaB.  •f' 

THESE 

f  Mr.  Delaval  made  an  expL^riment,  which  is  very  much  to  the 
prefent  purpote.  It  is  publifhed  along  with  many  other  very  curious 
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THESE  lart:  experiments  are  a  ftrong  confirmation 
of  the  reiyiing  principle,  tiowever,  we  will  endea¬ 
vour  to  illuftrate  it  farther  by  the  following  argu¬ 
ment,  which  is  founded  upon  fome  obfervations  of 
Sir  Ifaac  Newton’s,  refpedting  the  preffure  of  con¬ 
vex -glailes  ;  and  which  I  have  taken  from  the  letter 
to  Epinus^  mentioned  in  the  38  th  page. 

When  a  bladder  is  well  blown  up,  and  fecured 
properly,  it  will  yield  or  give‘  way,  and  change  its 
form  in  that  part  againft  which  any  given  preffure 
is  exerted.  And  upon  removing  the  preffure,  the 
bladder  will  immediately  recover  its  firft  form. 

This  yielding  or  giving  way  of  the  form,  and  then 
afterwards  recovering  it,  proves  an  elaftic  fubftance 
exifting  within  the  bladder,  and  between  the  two 
tides  v/here  the  preffure  is  employed. 

In  like  manner,  when  two  glafs  prifms,  or  the 
objedl  glaffes  of  two  long  telefcopes  prefs  upon  each 
other  with  their  own  weight  only,  phiiofophers 
know,  by  the  phcenomena  of  light,  that  they  do  not 
touch  :  and  that  there  muft  be  fomething  betw^een 
the  glaffes  to  keep  them  at  a  diftance.  They  alfo 
know,  by  the  like  phcenomena,  that  more  preffmg 

is 

ones,  upon  the  convertabillty  of  condu6l!ng  fubftances  into  non- 
Condudiors  of  the  eledfric  fluid,  in  the '  Phil.  I'ranf.  Vol.  51, 
p.  87. 

“  Havino;  dried  a  Piece  of  Portland  flone,  I  found  it  condudfed 
“  perfedfly  well  ;  but  upon  powdering  and  fealing  it  up  in  a  glais 
tube,  in  which  was  a  wire  at  each  end)  it  became  a  perfedf  re- 
fiifler  or  non-condu6for  like  the  metallic  calces ;  which  feems  to 
fliew,  that  the  refiftance  to  the  paflage  of  the  eledtric  fluid  may  be 
iricreafed,  by  increafing  the  number  of  furfaces. 
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is  required  to  bring  them  nearer  to  a  contad  5  and 
that  when  the  prefTiire  is  removed,  they  immediately 
recover  their  firft  diftance. 

Now  this  yielding,  or  giving  way,  and  the  re¬ 
covery  of  the  diftance  between  the  glafles,  proves 
the  exiftence  of  fome  elajlic  fubjlance  between  them 
refpedively.  Since  we  find  the  effeds  of  applying, 
and  removing  the  prelTure,  exadly  fimilar  to  the 
cafe  with  the  bladder. 

THIS  is  the  medium  then  which  gives  rife  to  the 
refiftance  found  in  eledric  experiments. 

For  w^hen  a  quantity  of  the  eledric  fluid  is  forced 
into  the  apparatus,  which  fupports  the  tv/o  balls, 
(mentioned  in  the  preceding  experiments)  we  fliould, 
from  its  elaftic  principle,  exped  it  to  pafs  out  again 
immediately  :  whereas  the  fad  is,  that  it  paftes  out  by 
flow  degrees  5  and  takes  a  confiderable  time  in  eva¬ 
cuating  the  apparatus.  Some  power  therefore  muft 
hinder  the  fluid,  at  leaft,  in  fome  meafure,  from 
efcaping :  and  that  power  therefore  muft  be  exerted 
at,  or  near,  the  furface  of  the  body. 

To  fay  it  is  forced  in,  and  detamedy  by  an  attract 
tion  of  the  body,  will  not  anfwer  the  purpofe  ;  for  the 
power  which  is  fuppofed  to  draw  the  fuid  mto  ity  muft 
certainly  be  fufficient  to  hinder  it  from  p.afing  out. 
Now,  by  the  experiment,  the  fluid  does  pafs  out, 
though  flowly :  this  power  therefore  which  refifts  its 
palling  out,  can  be  no  other  than  what  arifes  from 
the  medium  we  have  proved  to  be  :^read  upon  the 
furfaces  of  bodies. 

From  all  thefe  obfervations  and  experiments  we 
learn,  that  to  make  the  fafeft  and  belt  Condudor,  there 
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is  a  neceffity  to  have  it  made  of  one  entire  piece  of  metal. 
But  as  fuch  a  conftrudion  may  not  be  obtainable  in  all 
cafes  3  efpecially  when  it  happens  to  be  of  a  con  fide  ra- 
ble  length,  the  feveral  joinings  of  the  pieces,  which 
may  be  found  wanting  to  complete  the  fame,  ought  to 
be  brought  fo  clofe  to  each  other,  by  fcrews  or 
otherwife,  as  art  can  make  them  ^  that  the  ref2jla7ice 
to  the  paffage  of  lightning  may  be  dimimJJ?ed  as 
much  as  poflible. 


ExfraBs  from  letters  puhlijhed  by  Dr.  Franklin, 
i?2  his  Tdreatife  on  Eledlricity^  P*  395>  39^> 
p.  416  to  4195  and  which  are  referred  to  in 
\\  of  the  preceding  letter  to  Sir  Charles 
Frederick. 

Letter  I,  T  Mr.  Weft's  houfe,  in  Philadelphia, 

the  Condudor,  extended  in  height 
about  nine  feet  and  a  half  above  a  ftack  of  chim- 
neys,  to  which  it  was  fixed,  (though  Mr.  Kinnerfley, 
the  author  of  this  letter,  and  of  fome  curious  expe- 
riments  in  Eledricity,  which  are  well  known,  fup- 
“  pofes  three  or  four  feet  would  have  been  fufiicient.) 
“  It  was  fomewhat  more  than  half  an  inch  in  dia- 
meter  in  the  thickeft  part,  and  tapering  to  the 
“  upper  end.  The  Condudor,  from  the  lower  end 
‘‘  of  it ,  to  the  earth,  confifted  of  fquare  iron  nail- 
‘‘  rods,  not  much  above  a  quarter  of  an  inch  thick; 
‘‘  conneded  together  by  Interlinking  joints.  It  ex- 
tended  down  the  cedar  roof  to  the  eaves ;  and 
from  thence  down  the  wall  of  the  houfe,  four 
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flory  and  a  half  to  the  pavement  in  Water-ftreet, 
being  faftened  to  the  wall  in  feveral  places  by 
fmall  iron  hooks.  The  lower  end  was  fixed  to 
“  a  ring,  in  the  top  of  an  iron  ftake  that  was  drove 
about  four  or  five  feet  into  the  ground. 

The  above-mentioned  iron  rod  had  a  hole  in 
the  top  of  it  about  two  inches  deep,  wherein 
w^as  inferred  a  brafs  wire,  about  two  lines  thick, 
and,  when  firfl  put  there,  about  ten  inches  long^ 
terminating  in  a  very  acute  point,  but  now, 
“  (after  a  ftroke  of  lightning)  its  whole  length  was 
no  more  than  [even  inches  and  a  half  and  the  top 
very  blimt :  that  fbme  of  the  metal  appeared  to  be 
miffing,  the  flenderefl  part  of  the  wire  being,  as 
he  fufped’ed,  confumed  into  fmoke.  But  fome 
of  it,  where  the  wire  was  a  little  thicker,  be- 
ing  07tly  melted  by  the  lightning,  fimk  down,  while 
‘Mn  a  fuid fate,  and  formed  a  rough  irregular  cap, 
lower  on  one  fide  than  on  the  other,  round  the 
“  upper  end  of  what  remained,  and  became  ijiti-^ 
mately  united  therewiihi" 

II.  TO  the  outfide  of  Mr.  Raven’s  chim- 
‘‘  ney  was  fixed  a  large  iron  rod,  feveral  feet 
in  length,  reaching  above  the  chimney ;  and  at 
the  top  of  this  rod  points  were  [fixed •  From 
the  lower  end  of  this  rod,  a  fmall  brafs  wire  was 
“  continued  down  to  the  top  of  another  iron  rod 
driven  into  the  earth.  On  the  ground  floor,  in 
the  chimney,  flood  a  gun,  leaning  againfl  the 
“  back  wall,  nearly  oppofite  to  where  the  brafs  wire 
‘‘  came  down  on  the  outfide.  *  The  lightning  fell 
upon  the  points ;  did  no  damage  to  the  rod  they 
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**  were  fixed  to  j  but  the  brafs  wire,  all  down  till  It 
came  oppofite  to  the  top  of  the  gun-barrcl,  was  de- 
ftroyed.  There  the  lightning  made  a  hole  through  the 
walh  or  back  of  the  chimney,  to  get  to  the  gim-barr el ^ 
down  which  it  feems  to  have  paffed  ;  and  although 
“  it  did  not  hurt  the  barrel,  it  damaged  the  butt  of 
“  the  flock,  and  bleuo  up  fome  bricks  of  the  hearth. 

The  brafs  wire  below  the  hole  in  the  wall  remained 
“  goodd' 

'  III.  Mr.  MAINE,  of  Indian  Land,  South 
Carolina,  in  a  letter,  dated  Aug.  28,  1760,  ac¬ 
quaints  us,  ‘‘  that  he  had  a  fet  of  eledlrical  points^. 

conlifting  of  three  prongs,  of  large  brafs  wire,  tipt 
“  with  filver,  and  perfedily  fharp,  each  about  feven 
inches  long  :  thefe  were  rivetted  into  an  iron  nut^ 
about  three  quarters  of  an  inch  fqiiare,  and  opened 
at  top  equally  to  the  diflance  of fix  or  feven  inches  ^ 
from  point  to  point,  in  a  regular  triangle.  This 
nut  was  fere  wed  very  tight  to  the  top  of  an  iron 
rod,  of  above  half  an  inch  diameter,  or  the  thick- 
nefs  of  a  common  curtain  rod,  compofed  of  feveral 
joints,  annexed  by  hooks  turned  at  the  end  of 
each  joint,  and  the  whole  fixed  to  the  chimney 
“  of  his  houfe  by  iron  flaples.  The  points  were 
**  elevated  fix  or  feven  inches  above  the  top  of  the 
‘‘  chimney  •,  and  the  lower  joint  funk  three  feet  in 
“  the  earth,  in  a  perpendicular  dlredlion.  The  iight- 
“  ning  broke  with  a  violent  explofion  onthe  chimney, 
cut  the  rod fquare  off,  juft  under  the  nut,  and,  he  was 
perfuaded,  melted  the  points,  nut,  and  top  of  the 
“  rod,  entirely  up-,  as  after  the  moft  diligent  fearch, 
nothing  of  either  was  found,  and  the  top  of  the 

[[  remaining 
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remaining  rod  was  cafed  over  with  a  congealed 
folder^  The  lightning  ran  down  the  rod, 
mojl  all  the  Jiaples,  and  unhooking  the  joints,  with- 
out  afFefting  the  rod,  except  on  the  infide  of  each  hook^ 
((  qjohere  the joints  were  coupled^  the  furface  of  which  was 
meltedy  and  left  as  cafed  over  with  congealed folder.  No 
part  of  the  chimney  was  damaged,  only  at  the  foun-- 
‘‘  dation^  where  it  was  flattered  almof  quite  rounds 
and  fever al  bricks  were  torn  out,  Confderable  cavi^ 
ties  were  made  in  the  earth  quite  round  the  founda- 
“  tion^  but  mof  within  eight  or  nine  inches  of  the  rod. 
“  It  alfo  fhattered  the  bottom  weather-board,  at  one 
corner  of  the  houfe,  and  made  a  large  hole  in  the 
earth,  by  the  corner  poft.  On  the  other  fide  of 
the  chimney,  \l  ploughed  up  fever  al  furrows  in  the 
earrth  fome  yards  in  length.  Jt  tore  iip  the  hearth  in 
“  feveral  places,  A  copper  tea-kettle, 

“  chimney,  was  beat  together,  as  if  fome  great 
weight  had  fallen  upon  it  j  and  three  holes,  each 
about  half  an  i?ich  in  diameter,  melted  through  the 
“  bottom!*  What  feemed  the  moft  furprifing  to  Mr. 
Maine  was,  that  ‘-the  hearth,  under  the  tea-kettle, 
was  not  hurt :  yet  the  bottom  of  the  kettle  was 
drove  inward,  as  if  the  lightning  proceeded  from 
‘‘  under  it  upwards,  and  the  cover  was  thrown  to 

“  the  middle  of  the  floor,  &c.  &c.  - . .  The 

“  kitchen,  at  ninety  feet  difance,  was  full  of  negroes, 
who  were  all  fenfble  of  the  Jhock  j  and  fome  of  them 
“  told  him,  that  they  felt  the  rod  about  a  minute 
after,  when  it  was  to  that  they  could  not  bear 
“  it  in  hand.” 

It  may  not  be  improper  here  to  obferve,  that  con- 
lidering  the  very  many  difficulties  there  are  in  coming 

at 
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at  any  particularly  philofophical  ones,  when 

they  happen  in  remote  countries,  as  in  America,  and 
even  in  England;  it  is  rather  extraordinary  to  find 
three  cafes  publiflied  by  Dr.  Franklin  himfelf,  where 
the  pointed  parts  of  his  Conductors,  &c,  and  the 
buildings  they  were  applied  to,  v/ere  injured  by  light¬ 
ning.  I  make  no  doubt  but  that  there  are  many 
other  inftances,  in  obfcure  places,  which  have  pafiTed 
unnoticed.  P'or  all  men  are  not  philofophers :  and 
thofe  who  may  delight  in  obferving  carious  appear¬ 
ances  have  not  always  inclination  or  opportunity  to 
make  them  public.  There  is  indeed  one  inftance 
more  from  America^  where  the  pointed  part  of  a 
Conductor  was  alfo  melted  :  the  account  of  which 
was  lately  communicated  to  the  Royal  Society. 

William  Lyttelton^  Efq;  who  w^as  Governor  of 
South  Carolina  fome  years  ago,  remembers  a  fiorm  of 
lightning  that  fell  upon  a  ftable  which  belonged  to 
him,  whilft  he  refided  there  :  though  his  houfe, 
which  was  provided  with  one  of  thofe  pointed  Con¬ 
ductors,  was  diitant  fi'om  the  ftable  but  about 
twenty  yards ;  neverthelefs  two  of  the  rafters  of  the 
ftable  were  fplit  and  thrown  down  by  it.  To  thefe 
accounts  I  fhall  foon  have  another  to  add  refpeCling 
a  houfe  which  was  greatly  damaged  by  a  ftroke  of 
lightning ;  notwithftanding  it  was  alfo  provided  with 
a  pointed  ConduBor.  • 

I  fliall  now  put  a  few  queftions,  that  may  be  of 
ufe  in  fome  future  obfervations,  which  J  propofe  to 
make  at  fome  convenient  time,  upon  the  three  letters 
quoted  from  Dr.  Franklin,  as  well  as  upon  his  re¬ 
marks  at  the  end  of  Mr,  Maine’s  letter. 

QIJESTIONS. 
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QJJ  E  S  T  I  O  N  S.  • 

1.  Does  thehoufe.of  Mr.  Maine  (land  upon  high 
or  low  ground  ? 

2.  What  is  the  nature  of  that  ground  ?' 

3.  Is  it  generally  dry  or  moiil:  ? 

4.  Are  there  any  rivers,  ponds,  or  other  waters 
near  it  ? 

3.  Are  there  many  other-  buildings  near  Mr. 
Maine’s  houfe  ?  and  what  may  be  the  neareft 
diftance  of  any  one  of  them  ? 

6.  What  are  their  heights  compared  with  Mr. 
Maine’s  ? 

7.  Whether  any  of  thofe  buildings  were  provided 
with  Conductors  at  the  time  the  lightning 
happened  ? 

8.  Were  thofe  Conductors  circumftanced  as  Mr. 
Maine’s  Conductor  was,  in  point  of  eleva¬ 
tion,  &c.  and  with  three  prongs  equally  Jharp  ? 

9.  Were  any  obfervations  made  upon  thofe 
neighbouring  Conductors,  when  that  of 

‘Mr.  Maine’s  was  attacked? 

10.  Are  the  peribns,  who  have  pointed  Conduc¬ 
tors  to  th  eir  houfes,  provided  with  a  Jlock 
of  farp  points,  for  the  purpofe  of  replacing 
thofe  that  may  be  deftroyed  by  lightning  ? 

11.  Whether  a  Mr.  of  Charles-Town, 

in  South  Carolina,  had  not  his  houfe  greatly 
datnaged  by  a  ftroke  of  lightning,  notwith- 
flanding  it  was  provided  with  a  pointed  Con-- 
diidlor  ?  when  did  that  event  happen  ?  and 
what  were  the  cifcumftances  that  attended  it  ? 

12.  And 
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12.  And  whether  there  are  not  feveral  other  In- 
Hances  in  America,  w^hich  are  well  known  ta 
many,  where  the  lightning  has  been  found  to 
damage  the  pointed  Condudlors,  or  the  build¬ 
ings  they  were  affixed  to,  or  both,  at  the  fame 
time  ? 


.  I  Shall  fum  up  the  whole  of  this  fubjeftvvith  a  few 
general  obJervatio?ts  on  the  method  of  fecuring  build¬ 
ings  from  the  effefls  of  lightning. 

1.  Buildings  made  of  Fir  entirely,  having  no  metal 
for  the  faftnings,'  ornaments,  or  conveniencies, 
are  the  leaft  liable  to  be  attacked  by  lightning. 

2.  Buildings  that  have  more  or  lefs  metal  in  their 
conftrudlion,  &c.  or  in  which  the  metal  is  more 
or  lefs  connedted  together,  are  more  or  iefs 
liable  to  be  attacked.  The  metal,  together  with 
the  difpofition  of  it  in  the  buildings,  being  the 
inducement  for  the  lightning  to  enter ;  and  the 
obftrudlion  made  to  its  paffage  by  the  other 
neighbouring  materials  being  generally  the  caufe 
of  its  dangerous  effedls,  in  tearing  and  dafliing 
them  to  pieces. 

3.  It  has  therefore  been  found  neceffary,  to  connedt 
thofe  metals,  by  others,  from  the  top  of  the 
building  to  the  bottom,  and  to  moift  ground 
below  it, 

4.  But  as  it  may  be  difficult,  in  many  cafes,  to 
make  fuch  a  connedlion  properly,  bars  of  iron, 
or  leaden  fpouts,  extending  from  the  top  of  the 
building  to  the  moifl  ground,  may  be  fixed  with 
more  eafe,  and  perhaps  with  lefs  expence.  How¬ 
ever,  fuch  Condudlors  will  have  an  advantage  over 
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the  other  method,  by  anfwerlng  the  purpofe  of 
conveying  away  the  lightning  more  fafely,  whtm^ 
ever  it  chances  to  attack  them, 

5.  Sharp  points  fixed  upon  foch  Condudors  are 
dangerous :  for  as  the  lightning  is  found  to  ad 
with  more  power  upon  them  than  upon  blunted 
endsy  in  the  proportion  of  at  lead;  twelve  to 
one,  it  feems  to  me,  that  they  are  put  there 
only  to  invite  an  enemy  which  otherwife  might 
not  have  troubled  us :  and  of  which  we  can  bv 
no  art  difcover  the  whole  power :  and  Ihould 
any  extraordinary  accumulation  of  this  adive 
matter,  be  at  any  time  effeded  in  a  Condudor, 
by  means  of  fo  very  eafy  a  paffage  as  is  furnifh- 
ed  by  a  pointy  there  is  no  faying  what  the  con- 
fequences  may  be.  And  that  clouds  fometimes 
are  able  to  furnifh  fuch  extraordinary  accumu¬ 
lations  of  lightning,  and  for  a  confiderable  time 
together,  even  after  many  violent  explolions,  there 
are  innumerable  inflances.  Among  others  1  re¬ 
member  to  have  feen  in  Yorkfhire,  fome  yean^ 
ago,  between  nine  and  ten  in  the  evening,  a  very 
large  black  cloud,  which  occahoned  prodigious 
quantities  of  lightning,  and  almoft  inceflantly,  for 
a  confiderable  time  together  \  half  an  hour  at 
lead:.  But  what  is  more  remarkable,  the  courfe 
of  this  black  cloud  was  traced  from  the  South- 
Wed:  of  England  to  the  North,  or  North-Ead:, 

,  of  Scotland,  and  even  into  Sweden  5  caufmg 
very  great  lightnings  as  it  pad:  over  part,  if  not 
the  whole  land,  in  that  diredion.  When  it 
palTed  over  London,  which  was  about  twelve 
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at  noon,  the  fame  day  on  which  it  was  feen  in 
Yorkfhire,  a  darknefs  accompanied  it,  like  that 
of  an  eclipfe,  for  a  confiderable  time.  And 
th  at  this  cloud  was  the  fame  which  ProfelTor 
Bergman  obferved  in  Sweden,  was  collected 
frpm  the  different  times  it  was  obferved,  at 
different  places,  correfponding  with  its  velocity. 

N.  B.  Since  the  printing  of  the  fads  in  the  pre¬ 
ceding  papers,  refpeding  the  Condudors  belonging 
to  St.  Paul's  cathedral,  the  committee  have  met  and 
examined  them,  in  all  the  parts  which  they  could 
conveniently  come  at;  when  certain  defeds  in  the  con- 
ftrudion  of  them  appearing,  the  committee  thought 
it  highly  neceffary  they  fhould  be  redified  directly, 
together  with  every  other  defed,  which,  upon  a 
more  particular  examination,  might  be  difcovered : 
and  thole  their  thoughts  were  accordingly  reported 
to  the  Dean  and  Chapter. 


Extracts  from  authentic  papers,  giving  an  account  of  » 

of  two  Magazines  of  Guitpowder  that  were  fuppofed 
to  be  blown  up  by  Lightning  :  one  of  them  being  in 
Brefcia,  a  large  City  in  the  'Territories  of  Venice; 
the  other  at  Fort  Augufta  in  Jamaica. 

Papers  relating  to  the  Magazine  at  Brefcia. 

Having  read  fome  extraordinary  accounts  in  our 
daily  and  monthly  publications,  of  a  powder 
magazine  that  had  been  blown  up  by  lightning,  at 
Brefcia^  in  Auguft  1769,  I  applied  to  the  Venetian 

Ambaffador 
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Ambaffador  to  procure  me  the  honour  of  an  anfwer 
to  fome  qiiejlions  which  I  drew  up  from  the  hints 
collefted  in  the  public  papers :  with  a  view  to  come 
at  the  knowledge  of  fuch  fafts  as  I  apprehended 
were  material,  and  might  be  depended  upon.  I 
was  the  more  induced  to  take  this  ftep,  as  I  was, 
about  the  time  of  writing  quejiionsy  engaged  in 
drawing  up  a  report^  which  required  every  informa¬ 
tion  I  could  obtain,  refpedling  accidents  by  lightning. 

The  Queftions  propofed  were  as  follow : 

1 .  Whether  the  magazine  of  powder  was  lodged 
in  a  baftion  ?  and  if  fo,  what  was  the  height 
of  that  baftion  compared  with  the  ground  round 
about  it  ? 

2.  What  kind  of  materials  covered  the  magazine  ? 

3.  And  whether  fuch  covering  was  bomb  proof  ? 

.  4.  Whether  any  buildings  were  in  the  neighbour¬ 
hood  of  the  baftion  ?  and  at  what  diftance  ? 

5.  Whether  there  was  any  iron  or  other  metal ; 
and  what  quaantity  of  it,  over,  or  upon,  the 
baftion  ? 

-  6.  What  was  the  quantity  of  powder  lodged  in 
the  magazine  at  the  time  of  the  exploiion  ? 
and  whether  all  the  powder  was  exploded  at 
the  time  it  happened  ? 

7.  Whether  the  blowing  up  was  occafioned  by  a 
a  flafti  of  lightning  ? 

8.  To  what  diftance  were  the  largeft  ftones,  or 
other  materials  thrown  ? 

H  2 


9.  What 


[  6o  ] 

9.  What  number  of  houfes  in  general  were  de- 
droyed  by  it  ?  and  what  number  of  churches  or 
other  large  edifices  ? 

10.  What  was  the  greateft  diftance  at  which  houfes 
were  damaged  ? 

1 1 .  What  were  the  kind  of  faftenings,  faid  to  be 
of  the  flrongeft  nature,  that  were  forced  at 
eighteen  miles  difliance  ?  and  if  not  to  that 
diftance,  to  what  other  diftance  were  thofe 
effedts  obferved  to  take  place  ? 

12.  Whether  any  ftone  bridges  were  thrown  down 
by  the  explofion  ? 

13.  What  was  the 'greateft  diftance  at  which  the 
effedls  were  perceived  ? 

14.  Whether  any  cannon  were  removed  from  their 
places,  and  to  what  diftance  ?  and  if  any  were, 
how  were  they  circumftanced  in  point  of 
fituation,  &c. 


From  VENICE,  by  the  Favour  of  . 

Reponfe  aux  queftions  relatives  a  Texplofion  de 

la  tour,  &c. 

A  la  premiere,  II  n’eft  pas  quefiion  de  magazin  a 
poudre.  C  etoit  une  ancienne  tour  de  20  toifes 
de  hauteur  fur  6  de  largeur;  batle  et  revetue 
de  pierres  de  taille  fort  grolfes :  dans  laquelle 
par  une  grande  megarde  on  avoit  mis  400 
livres  de  poudre.  Cette  tour  etoit  placee  a  la 
porte  meridionale  de  la  ville  au  dedans  des 
remparts ;  void  pour  la  feconde  et  troilieme 
queftion  auffi. 

A  la 
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A  la  quatrieme.  II  y  avoit  des  batimens  a  tres  peu 
de  diftance  tant  au  dedans  qu’au  dehors  de  la 
ville.  Les  plus  proches  a  qiiarante  pas  feule- 
ment. 

I  ^ 

A  la  cinquieme.  Dans  la  tour  il  y  avoit  quelque 
barrc  de  fer,  quelque  grille  dans  la  muraille. 
Point  d’autre  metal. 

A  la Jixieme,  La  quantite  eft  marquee  ci  deftus. 

A  la  feptieme,  L’explofion  fut  occafionee  par  uii 
eclair. 

A  la  huitieme,  A  deux  milles  dltalle  les  plus 
petites :  les  plus  grofies  a  un  mille,  une  pierre 
de  yoQ  livres  de  poid  tombant  a  un  quart  de 
mille  de  diftance  fur  le  comble  d’une  maifon 
Tecrafa  avec  la  mort  de  7  perfonnes. 

A  la  neuvieme.  Plus  de  100  maifons  detruites 
avec  une  petite  eglife;  200  autres  maifons 
fort  endommagees,avecplufieurs  eglifes.  Prefque 
toutes  les  autres  maifons,  eglifes,  et  batimens 
de  la  ville  ont  reflenli  le  terrible  eftet  de  Tex- 
plofion  de  la  tour,  du  moins  pour  la  quantite 
prodigieufe  des  glaces,  et  des  vitres  caflees. 

A  la  dixieme.  A  la  diftance  d’un  demi  mille  d' 
Italic. 

A  la  onfieme.  Quelque  barre  de  fer  et  de  bois  fut 
jettee  a  la  diftance  d’un  quart  de  mille  d'ltalie. 

A  la  douzieme,  Rien  de  cel  a. 

A  la  treijieme.  Jufqu’a  trente  milles  d’ltalie.  II 
y  eut  auffi  quelque  petit  tremblement  jufqua 
cette  diftance  dans  les  murailles  des  maifons,  oc- 
cafione  par  rexplofion.  On  a  amufe  beaucoup 

la 


\ 


:  f  ] 

la  credulite  du  public,  avec  des  pretendus  efFets 
obferves  d'aufli  loin ;  mais  on  n'a  pas  impose 
aux  eclaires. 

A  la  quatorjieme.  Deux  petits  canons  feulement, 
places  a  la  porte  de  la  ville  proche  de  la  tour 
a  poudre,  furent  jettes  dans  le  foiie  a  la  diftance 
de  6o  pas. 

A  I’occafion  de  la  funefte  explofion  de  la  tour  on 
remarqua  des  phcnomenes  tres  linguliers,  et  j’ofe  dire 
incroyables  a  tous  ceux,  qui  ne  les  ont  pas  obferves  de 
leurs  propres  yeux  j  quoiqu'  ils  foient  tres  certains.  Par 
exemple  il  y  eut  des  portes  ouvertes  d’une  fa9on  tout- 
a-fait  extraordinaire  >  comme  la  grande  porte  de 
Teglife  nommee  la  Face  placee  a  un  tiers  de  mille  de  la 
tour,  laquelle  etoit  fermee  an  dedans  vers  la  partie  fu- 
perieure  par  une  grofle  barre  de  fer,  an  milieu  par  un 
gros  verrouil  qui  avoit  fa  ferrure,  et  vers  I’extremite 
par  un  plus  petit  verrouil  avec  la  ferrure  de  meme. 
Or  quand  I’explofion  arriva,  le  terrible  effort  de  fair 
brisa  le  bois  vers  le  milieu  de  la  partie  fuperieure  de 
la  porte,  et  detacha  la  barre  :  a  I’inflant  le  petit  ver¬ 
rouil  a  Textremite  inferieure  fe  plia  au  dedans,  et 
fortit  de  deux  annaux  fans  fortir  cependant  de  fa 
ferrure.  Cela  n*a  rien  d’extraordinaire  ;  mais  le  gros 
verrouil  du  milieu  fortit  pareillement  de  fes  deux 
annaux  ne  fortant  pas  de  la  ferrure,  et  ne  fe  trcuva 
nullement  pli^  ni  endommage  en  aucune  fa9on. 
On  obferva  foigneufement  Tarchitrave,  et  le  feuil  de 
marche,  de  meme  que  les  murailles  de  la  porte,  et  on 
ne  vit  ni  elargiffement,  ni  derangement  de  porte. 
Le  meme  accident  arriva  a  des  autres  portes  plus 

petites. 
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petites,  et  on  ne  peut  abfblument  Fexpliquer  d’une 
fa9on  raifonable.  C'efl:  aux  fcavants  Meffieurs,  qui 
ont  propose  les  queftions,  a  tacher  d'cclaircir  un  fait^ 
qui  n’ell  pas  moins  vrai,  qu’incroyable. 


^he  fame  ^efions  anfwered  by  another  band. 

1.  The  magazine  which  blew  up  was  eredted  on 
the  rampart,  clofe  to  the  gate  of  Banto  Nazaro^ 
and  was  elevated  about  40  feet  from  the  level 
of  the  town. 

2.  The  magazine  was  built  of  mafonry,  and  of  a 
fquare  figure,  whofe  exterior  fide  did  not  ex¬ 
ceed  30  feet;  nor  the  thicknefs  of  the  walls 
6  feet ;  fo  that  the  area  within  did  comprehend 
324  fuperficial  feet. 

3.  By  obfervajions  made  on  many  other  fquare 
towers,  fimilar  to  that  blown  up  at  the  gate  of 
Santo  Nazaro ;  it  may  be  fuppofed  that  although 
there  was  an  arch  made  of  mafonry,  which 
covered  it,  yet  it  was  not  fo  thick  as  to  be  able 
to  refill:  the  force  of  a- 1 3  inch  fhell. 

4.  The  diftance  from  the  gate  of  Santo  Nazaro^ 
to  the  neareft  part  of  the  town,  was  about  120 
feet. 

5.  Iron  bolts,  and  various  ftraps  of  iron,  ftrength- 
ened  the  door  of  the  magazine;  therefore  it 
naturally  attracted  to  it  the  fialhes  of  light- 
ning,  " 


6.  From 
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6.  From  the  conftruftion  of  the  fquare  tower, 
{which  was  only  a  temporary  depofit  for  gun¬ 
powder)  I  am  fure  it  could  not  contain  more 
than  1000  barrels  (viz.  112  pounds  in  each 
barrel)  if  it  had  been  full;  but  from  what  I 
could  underftand  when  at  Brefcia,  there  was  ^ 
not  above  half  the  quantity.  The  whole 
quantity  of  powder  was  certainly  exploded. 

7.  No  other  caufe  has  ever  been  affigned  by  the 
inhabitants  of  Brefcia,  for  the  blowing  up  of 
the  magazine,  than  by  lightning;  as  the  ex- 
plofion  immediately  fucceeded  a  violent  tem- 
peft  of  thunder  and  lightning. 

8.  Various  have  been  the  accounts  to  what  diftance 
the  largeft  ftones,  and  other  materials,  were 
thrown  :  fome  fay  to  the  diftance  of  two  miles ; 
but  I  have  feen  ftones  to  the  fize  of  three  hun¬ 
dred  weight  laying  at  the  diftance  of  one  thou- 
fand  yards  from  the  gate  of  Santo  NazarOy 
which  have  been  declared  to  be  part  of  the 
magazine  blowed  up. 

9.  At  the  extremity  of  a  radius  of  icoo  feet, 
forming  and  comprehending  the  third  part  of 
a  circle ;  houfes  were  totally  deftroyed,  with 
all  the  inhabitants  buried  in  the  ruins.  With 
precifion  I  cannot  tell  the  number  of  houfes 
that  were  deftroyed ;  but  I  fuppofe  there  were 
between  two  and  three  hundred.  One  church 
was  totally  demoliihed,  and  another  was  fo 
effedted  by  the  explolion  that  it  was  intended  to 
take  it  down.  The  Cardinafs  Palace,  at  the 
diftance  of  1000  feet,  built  with  mafonry,  was 
entirely  ruined. 
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10*  By  the  explofion  many  large  ftones  of  the  ma¬ 
gazine  were  thrown  into  different  parts  of  the 
town,  and  broke  through  roofs  and  floors  of 
houfes  and  convents,  and  did  confiderable  da¬ 
mage. 

11.  I  never  heard  that  faftenings  of  any  kind,  even 
within  the  town,  had  been  forced  by  the  ex- 
plofion,  much  lefs  at  the  diflance  of  1 8  miles. 

12.  No  ftone  bridges  were  affedled. 

13.  The  explolion  was  felt  at  Bergamo,  a  town 
fituated  upon  high  ground  ^  diftant  from  Brefcia 

about  30  Italian  miles. 

14.  No  cannon  were  moved  from  their  places. 

N.  B.  Without  the  gate  of  Santo  Nazar a  cir¬ 
cular  ravelin  is  built,  which  was  much  lefs  affefted 
by  the  exploflon  than  one  would  imagine  3  yet  it 
clearly  (hews,  by  the  fituation  of  the  door,  that  the 
line  of  leaft  refiftance  was  towards  the  body  of  the 
place,  although  the  whole  mifchief  was  done  within 
the  walls  of  the  town  ;  and  I  do  verily  believe,  that 
the  iron  on  the  door  of  the  magazine  greatly  contri¬ 
buted  to  altradt  the  lightning  to  that  part. 


Papers  relating  to  the  Magazine  at  Fort  Augufta, 

in  Jamaica. 

SIR, 

Greeably  to  your  requefl:  I  have  infpefted  ray 
papers,  and  found,  that  on  the  28th  of  Sep¬ 
tember,  1763,  1  wrote  a  letter  to  Mr.  Wellbore 
Ellis,  then  Secretary  at  War,  dated  at  SpanifliTown 
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in  Jamaica,  by  which  I  informed  him  that,  on 
the  14th  of  that  month  an  unhappy  accident  hap- 
pened  at  Fort  Augufta  in  that  ifland;  where  a 
magazine,  containing  2850  barrels  of  gunpowder, 
was  blown  up  by  lightning ;  and  the  explofion, 
befides  doing  much  damage  to  the  Fort,  killed  four 
officers,  viz.  Captain  Talbot,  Captain  Lieutenant 
Dunbar,  and  Enfign  Keating,  of  the  43d  regi- 
ment  5  and  Lieutenant  Monfel  of  the  74th  ;  and 
eleven  private  men,  and  wounded  leventy-lix  more , 
belonging  to  thofe  two  corps.*'  I  have  no  otherpaper 
or  document  relating  to  this  matter,  but  I  remem¬ 
ber  that  the  explolion  happened  about  nine  or  ten 
minutes,  as  computed,  after  fome  powder  belonging 
to  one  of  his  majefty’s  ffiips  had  been  placed  in  the 
magazine  5  and  it  was  fuppofed  that  a  train  had  been 
formed  by  fome  of  that  powder  which  might  have 
fallen  on  the  ground,  from  a  flaw  or  crevice  in  one 
of  the  barrels  which  contained  it.  I  am,  with  great 
regard, 

S  1  R, 

Mount-Street,  Your  mofl  humble  fervant, 

Feb.  2,  1772* 

W,  H.  Lytelton. 


ExtraB  of  a  letter  from  ’ — at  — 

Kingjton  in  Jamaica,  Sept,  20,  1763. 

I  AM  extremely  forry  to  acquaint  your  — 

with  a  mofl  furprizing  accident  which  happened 
here  the  15th  inflant.  The  powder  magazine  at 
Mufquito  Point  was  then  blown  up  (fuppofed  by 

lightning) 
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-  lightning)  wherein  was  contained  all  your 
powder  under  my  charge ;  a  particular  account 
thereof  I  have  herewith  annexed ;  likewife  all  the 
powder  of  his  majefty's  fhip  Valiant  was  at  that 
time  lodged  in  the  faid  magazine,  and  has  fliared 
the  fame  fate. 


Rxtradl  of  a  letter  from  -  to  — — ,  dated 

oil  board  the  at  Jamaica^  Sept»  21, 

I  HAVE  nothing  particular  to  mention  in  addition 
to  what  I  wrote  by  the  Centaur,  but  the  unlucky 
accident  of  the  magazine  at  Fort  Augufta,  in 
Mufquito  Point,  blowing  up  the  14th  inftant,  with 
three  thoufan'd  barrels  of  powder  in  it ;  by  which 
three  officers  and  about  thirty  private  men  were 
killed,  and  three  officers  and  upwards  of  forty  men 
wounded,  and  the  fortification  near  the  maga¬ 
zine  much  fliaken.  This  accident,  by  moft  people 
that  were  in  the  Fort,  is  laid  to  the  account  of 
the  lightning,  but  I  cannot  pretend  to  inform  their 
-  to  what  it  was  owing.  The  Valiant’s  whole 
fea-ftore  of  powder,  near  four  hundred  barrels,  had 
the  fate  of  the  reft  in  the  Fort. 

ANOTFIER  account  fays,  that  when  the  maga¬ 
zine  at  Jamaica  blew  up,  the  centinel  obferved  a 
large  ball  of  fire  in  the  air,  diredling  its  courfe  to¬ 
wards  the  magazine  5  upon  which  he  jumped  from 
the  rampart  into  ibme  lov/ ground,  and  was  not  hurt. 
That  it  was  fuppofed  the  ball  fell  upon  the  center 
of  the  arch, ,  That  fome  barracks  near  the  maga¬ 
zine 
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zinc  were  thrown  down,  and  part  of  the  fortification 
deftroyed.  — -  That  many  of  the  copper  hoops  were 
found  twifted  together,  and  thrown^o  a  great  diftance. 
That  the  windows  were  broke  at  feventeen  miles 
diftance.  That  the  magazine  being  lituated  near  the 
fea,  great  part  of  the  hoops  were  lUppofed  to'havc 
fallen  therein. 
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